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WARNING 
CARBON MONOXIDE POISONING IS DEADLY 
Do not operate engine in an enclosed area unless it is adequately ventilated. 
Carbon monoxide is a colorless, odorless, deadly poisonous gas, which, when breathed, deprives the body of oxygen and causes suffocation. Ex- 
posure to air contaminated with carbon monoxide produces symptoms of headache, dizziness, loss of muscular control, apparent drowsiness 


and coma. Permanent brain damage or death can result from severe exposure. - 


It occurs in the exhaust fumes of fuel-burning heaters and internal-combustion engines and becomes dangerously concentrated under condi- 
tions of inadequate ventilation. 


Be alert at all times during engine operation for exhaust odors and exposure symptoms. If either are present, immediately ventilate area, If 
symptoms persist, remove affected personnel from area and treat as follows: exposure to fresh air; keep warm; do not permit physical exercise; 
if necessary, administer artificial respiration (FM 21-11). 


THE BEST DEFENSE AGAINST CARBON MONOXIDE POISONING IS ADEQUATE VENTILATION. 


WARNING 


Serious injury may occur at any time. Read FM 21-11 for information on first aid before an accident occurs. 


WARNING 
HIGH VOLTAGE 
is used in the operation of this equipment. 


SERIOUS INJURY 


may result if personnel fail to observe safety precautions. DO NOT disconnect wire leads to manifold heaters or glow plugs while PREHEAT or 
MASTER switch is ON. 
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WARNING 
DANGEROUS CHEMICALS 
are used in the repair of this equipment. 
SERIOUS ІМ) URY 


may result if personnel fail to observe safety precautions. When working with carbon-removing compound, be certain to wear protective rubber 
gloves, apron and goggles. Work in a well ventilated area. If cleaning compound contacts skin or eyes, flush immediately with fresh water. 


WARNING 
DIESEL FUEL UNDER HIGH PRESSURE 
is used in the operation of this equipment. 
SERIOUS ІМ) URY 


may result if personnel fail to observe safety precautions. DO NOT allow nozzle spray to contact skin. Diesel fuel under pressure can penetrate 
flesh and cause serious injury and infection. 


WARNING 
AIR UNDER PRESSURE 
is used in cleaning this equipment, 


SERIOUS ІМ) ОВУ 


may result if personnel fail to observe safety precautions. Particles blown by compressed air can be dangerous. Be certain to direct air stream 
away from user and other personnel in the area. Compressed air used for cleaning purposes will not exceed 30 psi. Use only with effective chip 
guarding and personal protective equipment such as goggles/shield and gloves. 
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WARNING 
DRY CLEANING SOLVENT 
is used in the cleaning of this equipment. 


SERIOUS INJURY 


may result if personnel fail to observe safety precautions. DO NOT use near open flame or excessive heat. Flash point of solvent is 138 ‘F. 
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HEADQUARTERS 
DEPARTMENT OF THE ARMY 
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MODEL DJEAM дұр MODEL DJBMA 
(NSN 2815-01-175-7342) (NSN 2815-00-615-8740) 


REPORTING OF ERRORS 


You can improve this manual. If you find any mistakes or if you know of a way to improve the procedures, please let us know. 
Mail your letter or DA Form 2028-2 directly to COMMANDER, US Army Tank-Automotive Command, ATTN: AMSTA-MBC, 
Warren, MI 48397-5000. A reply will be furnished to you. 
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HOW TO USE THIS MANUAL 


GENERAL 


This manual contains direct and general support maintenance рго- 
cedures (including Repair Parts and Special Tools List) for Model 
О) ЕАМ and DJ BMA Diesel Engines. 


It is divided into four chapters. Each chapter is divided into sec- 
tions to cover the subject or maintenance/test procedure for each 


major part of the engine. 


Appendix B contains a repair parts and special tool list (RPSTL). 
Refer to page B-1 for detailed RPSTL instructions. 


IMPORTANT 


You must read and understand entire maintenance procedure 
before beginning any maintenance task. 


Also, read general information in Chapter 1 (p 1-1) and general 
maintenance instructions in Chapter 3 (p 3-1 and 3-2). 


iii/(iv blank) 


SAMPLE PROBLEM 


To help you discover how to use this manual, a typical maintenance 
problem is given. Follow steps in order: 


STEP 1 How do you Start? 


A Open manual to Quick Guide to Troubleshooting (p 2-5). 


B Find name of item that doesn't work. (FOR 
EXAMPLE: ENGINE.) 


What kind of problem do you have? Find problem with 
item. (FOR EXAMPLE: LOW ENGINE POWER.) 


How do you fix it? 


Turn to page listed under solution or reference (p 2-14). 


Follow procedure given. 
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CHAPTER 1 
INTRODUCTION 


Section | GENERAL 


SCOPE 


This technical manual has instructions for Direct/General Support 
Maintenance of the Diesel Engine Assembly, Model DJ EAM, used on 
the Carrier, Ammunition, Tracked, M992; and Model DJ BMA used on 
the M88A1 Medium Recovery Vehicle. 


Steps in which maintenance procedures are to be performed are in- 
dicated by letters: step A is performed before step B, and B before C. 
Step AA follows step Z. 


Text and illustrations use numbers to help you identify parts. Exam- 
ple: to tell how to remove the screws and washers in the picture below, 


your instructions would be: 


Remove eight screws (1) and washers (2). 


Dotted lines on illustrations indicate where parts are located. 


1-1 


INFORMATION 


APPENDIX A is|a list of current references, including supply 


manuals, forms, and other applicable publications. 


[APPENDIX B]is the Repair Parts and Special Tools List, with ap- 
plicable illustrations, required to support the diesel engine assembly. 


APPENDIX C lists Expendable Supplies and Materials required to 


support the diesel engine assembly maintenance functions. 
[APPENDIX D lists torque limits for the diesel engine assembly. 
MAINTENANCE FORMS, RECORDS AND REPORTS 

Department of the Army forms and procedures used for equipment 
maintenance will be those prescribed by DA Pam 738-750, The Army 
Maintenance Management System (TAMMS). 

Accidents involving injury to personnel or damage to materiel will be 


reported on DA Form 285 (Accident Report) in accordance with 
AR 385-40. 


METRIC TOOLS 


Diesel Engines, Model DJ EAM and DJ BMA, described in this 
manual are non-metric. Use of metric tools is not required. 


ТАЗ10813 
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REPORTING EQUIPMENT IMPROVEMENT 
RECOMMENDATIONS (EIR’S) 


If your Diesel Engine, Model DJ EAM or DJBMA needs improve 
ment, let us know. Send us an E IR. You, the user, are the only one 
who can tell us what you dont like about your equipment. Let us 
know why you dont like the design. Put it on an SF 368 (Quality 
Deficiency Report). Mail it to us аб: Commander, US Army Tank- 
Automotive Command, ATTN: AMSTA-QRT, Warren, MI 48397- 
5000. We'll send you a reply. 


ТМ 9-2815-221-34&P 
DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE 


Diesel Engine, Model О) EAM, is part of the Auxiliary Power Unit 
(APU) assembly on board the M992 vehicle. Refer to TM 750-244-6 
for procedures on destruction of the M992 vehicle. 


Diesel Engine, Model О) BMA, is part of the Auxiliary Power Unit 
(APU) assembly on board the М88А1 vehicle. Refer to TM 9-2350- 
256-10 and TM 750-244-6 for procedures on destruction of the 
M88A1 vehicle. 


ADMINISTRATIVE STORAGE 


Basic requirements for the administrative storage are covered in 
TM 740-90-1. 
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Section 


EQUIPMENT DESCRIPTION AND DATA 


DESCRIPTION 


Diesel engines Model DJ ЕАМ and DJ BMA are 2-cylinder valve-in- 
head, add firing, air cooled engines used as auxiliary power sources 
for the M992, Carrier, Ammunition, Tracked and М88А1 Medium 
Recovery Vehicle. The 4-cycle engine develops 11.5 hp (10.8 hp for 
DJ BMA) at engine speed of 200 rpm (at 500 foot elevation, outside 
air temperature 70 °F). The following systems makeup the DJ EAM 
and DJ BMA engines: 


A Air cooling 5у5їегп...................................... юв page 1-5] 

B- Fuel system «аа асан UK ER ER ER ERU pade 1-6 

C Lubrication зузіет...................................................... page 1-7) 

ро Starting system viii ides resa rana od na a nca RR RR RR QR IO ORA аа раце 1-9 

E Governor system ....................................................... pag 0 

F Power train нн page 1-11) 
МОТЕ 


The terms right, left, front and rear used in this 
manual, with reference to the engine, are as view- 
ed from the front or flywheel end of the engine. 


Physical and technical characteristics are listed опГраде 1-4] 


TA310815 
TM 9-2815-221-34&P 


1-4 TM 9-2815-221-34&P 


PHYSICAL AND TECHNICAL CHARACTERISTICS 


Physical Dimensions: Miscellaneous Data: 
Нее нн ttn contin i 25.75 in. Cooling air at 2000 rpm: 
Width аа КУСОК К eee es 18.375 in. DIBA M E 650 cu ft/min 
Length ——————————À 23.875 in. DJBMA ава aii aya aq asas 600 cu ft/min 
Weight; ола (раса аа а 310 lb (approx) Combustion air at 2000 rpm: 
DJEAM riesce tege tee eoa a КК О нды 34.0 cu ft/min 
Physical Characteristics: DJBMA ининдин оба 29.7 cu ft/min 
Number of cylinders ...................................................................... 2 Power Takeoff: 
Displacement... enini re tt Мб 70 cu in. 
БІВМА МА unen etnies ene eC ees 60 cu in. Shaft length... Он рр eH 1.375 in. 
Horsepower at 2000 rpm (500 ft elevation - 70° F): Shaft diameter ........................................... 1.875 in. dia-SAE taper 
DJEAM rn 11.5 HP 1.500 in. per ft 
DJBMA eorr Ep s 10.5 HP Key way вепра... 0.8125 in. 
Governor setting .................................................... 2000 rpm + 100 Keyway-width:.....u ree on пранні 0.250 in. 
Bore: Keyway дер. аа ch n eerie ren eee eee nius 0.250 in. 
DJEAM:. a шан ны ы ЕКА aa 3.50 in. dia 
DJBMA расында она na ыны 3.250 in. діа ` Starting Aids: 
Stroke 22 У йн ана» 3.625 in. 
Compression ratio ..................................................................... 19:1 Generator/Starter ............................................................... 24 volts 
Oil capacity, including 1/2 quart for filter ............................. 3.5 qt Glow НР ran isteron sai НН: 2 
Fuel, diesel ....................................................... Fed. Spec VV-F-800 Manifold heater, series connected ................................................. 2 


Electrical Characteristics: 


Battery voltage ....................................................... 24-volt system | 
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AIR COOLING SYSTEM 


— В. Model DJ EAM and DJ BMA diesel engines use a pressure air cool- 
2 З OIL ing system to remove heated air produced during engine operation. 
| COOLER Blades on the engine flywheel draw cool air into front of engine 
housing and force air across oil cooler, cylinder head fins and away 
from the engine. 


| 


= 


A normally open, high air temperature warning switch is mounted 
on the engine just below the exhaust manifold. If engine 
temperature rises to about 394 ‘F, switch will automatically close 
and warning light in crew compartment will go on. The switch will 
open and warning light will go out when temperature drops to 
about 360 “Ғ. 


FLYWHEEL 
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FUEL SYSTEM 


INJECTION 
NOZZLE 


FUEL 
RETURN 
LINE 


GLOW PLUG 


FUEL FROM 


TRANSFER 
PUMP 


PRIMARY 
FUEL FILTER 


PREHEATER 


INJECTION 
NOZZLE 


GLOW PLUG 


FUEL 
RETURN 
LINE 


BLEED 
VALVE 


CONNECTION 
POINT FOR 
FUEL RETURN 
LINE 


FUEL 
INJECTION 
PUMP | 


SECONDARY 
FUEL FILTER 
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GENERAL 


The fuel system filters and delivers fuel to the engine cylinders at 
correct time for ignition. The system consists of a primary fuel 
filter, secondary fuel filter, injection pump and injection nozzles. 
(DJBMA has fuel transfer pump and fuel sediment bowl.) 


INJECTION PUMP 


The fuel injection pump is a constant stroke, plunger-type pump. 
The pump is driven by the camshaft and delivers an accurate 
amount of fuel under high pressure to the injection nozzles. 


INJECTION NOZZLES 


The injection nozzles open at a pressure of about 1750 psi and 
deliver fuel in a fine spray to the precombustion chamber at the cor- 
rect time for ignition. 


FUEL RETURN 


Excess fuel is returned to the fuel tank after each injection cycle by 
a fuel return line attached to each injection nozzle. A bleed valve on 
the return line allows excess fuel to combine with flow-through fuel 
from injection pump. A return line, connected at the fuel injection 
pump, returns the unused fuel to the fuel tank. 


FUEL TRANSFER PUMP (DJBMA only): 


The fuel transfer pump operates directly off the engine camshaft. 
Fuel is pumped from the vehicle right-side fuel tank (M88A1 only) 
through the primary and secondary fuel filters to the fuel injection 
pump. 
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LUBRICATION SYSTEM 


ROCKER 

BREATHER ARM GENERAL 

STANDPIPE COVER 
Pressure lubrication is provided to all working parts of the engine. 
The lubrication system includes a gear-type oil pump assembly 
with oil intake cup, a bypass valve, an oil cooler and an oil filter 
mounted on the oil filter adapter assembly. Oil lines and passages 
distribute oil to the working parts of the engine. A crankcase 
breather is used to aid oil consumption control. The stand-pipe 
breather, located under the rocker arm cover, vents crankcase 
fumes from the rocker arm cover to the cylinder head intake port. 


CRANKCASE 
BREATHER 


BYPASS | аа 
VALVE %, р) | ОП PUMP ASSEMBLY 


The oil pump is mounted on the gear case backplate and is driven 
by the crankshaft gear. The pump draws oil from the crankcase, 
through the screened oil intake tube, to the oil filter. 


OIL PUMP 
ASSEMBLY OIL FILTER 


OIL The oil filter element is mounted on the oil filter adapter. Oil, drawn 
| INTAKE from the crankcase by the oil pump, is forced through the oil filter 
FROM FILTER CUP to the rocker arm cover, the crankshaft and camshaft bearings, and 
the connecting rod bearings. Oil then flows through the connecting 
OIL FILTER й A А 6 
TO FILTER rod passages to the piston pin bushings. 
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OIL FILTER ADAPTER 


The oil filter, oil cooler hoses, oil pressure transmitter, oil pressure 
switch and oil temperature thermostat are attached to the oil filter 
adapter. When crankcase oil temperature is less than 140 Ғ, о! 
flows directly to the oil filter. The thermostat starts to open at 1400 
-145 “F. When oil temperature reaches 165 ‘F the thermostat is ful- 
ly open. Oil is then diverted through the oil cooler before entering 
the oil filter. 


OIL PRESSURE SWITCH 
The normally open contacts of the oil pressure switch close at 14 


+ 2 psi decreasing pressure. The contacts open at 14 +2 psi increas- 
ing pressure. 


TM 9-2815-221-348P 


OIL COOLER 


: The oil cooler is mounted on the oil cooler plate and is located above 
the flywheel. Hoses connect the oil cooler to the oil filter adapter. 


BYPASS VALVE ASSEMBLY 


The oil bypass valve is located on the rear bearing plate and is used 
to control oil pressure. The valve is normally closed. When oil 
pressure reaches about 25 psi the valve opens, allowing excess oil to 
flow directly back to the crankcase. 
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ФСАЗҒЕА тв 
"OS URS ГЕ СЯ 


А 300-ampere, 28-volt generator functions as the starter motor. 
When the preheat switch is actuated, 24 volts de is applied to the 
generator field coil from the preheat relay. When the start switch is 
actuated 24 volts de is applied to the generator armature from the 
starting relay. This motorizes the generator. The generator is coupl- 
ed to the engine by a drive chain. When the engine starts, the cur- 
rent in the armature reverses direction, and the motorized 
generator resumes normal generator operation. After the engine 
starts, the start and preheat switches must be released. This will 


prevent loading the engine, since the voltage regulator is bypassed 
and full voltage is applied to the field during starting cycle. After 
the engine has started, and the preheat and start switches are 
released, the generator output is controlled by a solid-state voltage 
regulator. 


STARTING AIDS 


Engine starting is aided by preheater located in the air intake 
heater manifold and by glow plugs in the precombustion chamber. 
These are activated prior to a cold engine start. The heated air 
entering the combustion chamber improves fuel combustion. 


GENERATOR 


TA310821 
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GOVERNOR SYSTEM 


GOVERNOR 
LINKAGE g GOVERNOR 


ARM GOVERNOR 


FLYBALLS 


GOVERNOR CUP 


GOVERNOR 


SPEED 
INJECTION | ADJUSTING 
PUMP NUT 
SENSITIVITY 
CONTROL ADJUSTING 
LEVER NUT 


The constant speed governor maintains engine speed at 2000 +100 The speed sensing device consists of 10 flyballs and a cup 
rpm during changes in power demands, by automatically varying mechanism mounted in the camshaft gear. Any change in the 


the throttle position. engine speed is transmitted from the cup to the yoke, through the 


governor shaft, arm and linkage to the control lever on the injection 
pump. 
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CYLINDER HEAD ASSEMBLY 
ROCKER 
The cylinder head contains: the intake and exhaust valves, valve 
PUSHROD springs, rocker arms, shields, push rods, injection nozzles and glow 
plugs. The valve tappets are driven by the camshaft. They transfer 
motion to the intake and exhaust valves through push rods and 
rocker arms. The valve opening and closing is timed by the cam- 


PISTON shaft gear and the crankshaft gear. The sequence is as follows: 


SHIELD 


(1) Intake open, exhaust closed: Air is drawn into cylinder 
bou n 2. 
САМ5НАЕТ 
m (2) Intake closed, exhaust closed: Piston moves up on compres- 
sion stroke. Ignition occurs near top dead center when fuel 
is injected. 
CRANKSHAFT 
(3) Intake closed, exhaust closed: Piston moves down on power 
stroke, transferring force to crankshaft. 


(4) Intake closed, exhaust open: Piston moves up, forcing burn- 
ed gases out open valve to exhaust system. 


CYLINDER BLOCK ASSEMBLY 


The cylinder block houses the crankshaft, pistons, camshaft, valve 
tappets and oil pump. The crankshaft rotates on front and rear 
main bearings, and is counterbalanced by a flywheel on one end and 
the power takeoff shaft on the other. A gear, located on the flywheel 
end of the cylinder block, drives the camshaft and oil pump. Power 

POWER TRAIN is coupled to the crankshaft by the two pistons and connecting 
rods. 


The power train includes the cylinder head and engine block 
assemblies. 
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ENGINE DIMENSIONS AND CLEARANCES 


DATA 


ТМ 9-2815-221-34&P 


Dimensions and clearances applying to the DJ EAM апа DJ ВМА diesel engine components are listed below. The dimensions and clearances shown 


are for new parts. Greater tolerances may be allowed by specific maintenance procedures. 


TOLERANCES 
NOMENCLATURE (INCHES) 


CAMSHAFT: 


Bearing journal, diameter, ігопЕ.............................. 2.500-2.505 
Bearing journal, diameter, геаг............................ 1.1875-1.1880 
Bearing clearance limit ........... see nenne 0.0012-0.0037 

End play, сатэпай................................................... 0.007-0.039 
Cam tappet hole diameter ..................................... 0.8755-0.8765 
Сат tappet Фіатегег............................................ 0.8725-0.8730 


CONNECTING RODS: 


Large bearing bore diameter ................................ 2.1871-2.1876 
Small bushing bore біатеёег.................................... 1.043-1.045 
Distance center large bearing bore 

to small bushing bore ............................................ 5.998-6.002 
Clearance, large bearing to сгапкэпаЁ................ 0.0010-0.0033 


CRANKSHAFT: 


Main bearing journal diameter 2.2437-2.2445 
Crankshaft main bearing clearance...................... 0.0020-0.0033 
Connecting rod journal diameter 2.0597-2.0605 
End play сгапкэпаЁ................................................. 0.010-0.015 


TOLERANCES 
NOMENCLATURE (INCHES) 


CYLINDER: 


DJ EAM: 
Cylinder bore ес vus ives xe rng er NES КЛ E E EN ures sua теке ur Ere Er Unas 3.500 
Cylinder diameter Іітіёз.................................... 3.4995-3.5005 


DJ BMA: 
Cylinder bore 
Cylinder diameter 


PISTONS: 


Piston clearance to cylinder wall.......................... 0.0055-0.0075 
Piston pin hold біатесег................................... 0.99005-0.99025 
Ring groove width, іор......................................... 0.0970-0.0980 
Ring groove width, 2па......................................... 0.0965-0.0975 
Ring groove Width, Зга......................................... 0.0965-0.0976 
Ring groove width, 44һҺ......................................... 0.1880-0.1895 
Ring side clearance (top гіпд).................................... 0.002-0.006 


PISTON PIN: 


Се yere ть 2.988-3.003 
Diameter аа ан тане ан У У VA Ce X o CO EK 0.9899-0.9901 
Piston clearance а:70%Ғ....................................... 0.0005-0.0025 
Connecting rod bushing сіеагапсе........................ 0.0002-0.0007 
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ENGINE DIMENSIONS AND CLEARANCES (CONTINUED) 


TOLERANCES TOLERANCES 
NOMENCLATURE (INCHES) NOMENCLATURE (INCHES) 


PISTON RINGS: VALVE SEATS (STELLITE): 


Ring type: Valve seat bore: 


ПАВ aa a ЕЕ РО А 1361-1362 
Compression Depth (from cylinder headface) ............................ 0.433-0.439 
Compression Seat outside іатае............................................ 1.364-1.365 
Oil ringlexpander КӘНЕ 0.0469-0.0625 
RING gap in CHING: га аа ay Брава нн 0.010-0.020 Seat angle 


VALVE, INTAKE (COBALT-CHROME ALLOY): VALVE SPRINGS: 


Stem diameter НН 0.3405-0.3410 ВШ ы ктр аа аа ақ емен 185 
Clearance in guide ................................................ 0.0015-0.0030 Length; ср ес ЗЕ ТИК ТИНЕ Т ЕТЕНЕ ТК КЕНЕГЕ 1508 
Face angle е Load, valve closed 
Valve clearance (cold) ............................................. 0.010 intake Length ЕКИ КККК ООО ОКК к 119 

Load, valve open 87-97 Ір 

VALVE, EXHAUST (COBALT-CHROME ALLOY): 
VALVE LIFTERS: 
Stem бїашеег................ н ана 0.3405-0.3415 
Clearance in guide анна 0.0030-0.0050 lifte ЫБ ОЛО О ГО аналардан 0,8725-0.8730 
Face angle Да е И e tbe e Rs К ЛЛ 0,8755-0.8765 
Valve Clearance (cold) ............................................ 0.007 exhaust 
OIL PUMP BYPASS VALVE: 
VALVE GUIDE: 

Plunger diameter .................................................. 0.3365-0.3380 
БШ ere ey rh eR ОКУЛ ГКК УС 17812 Spring ее [ПД ..................................................... 22502315 
Outside ae аа ое ее 0,4690-0.4695 Spring tension (at 1.1875 inch compressed) . ..2.225 16 + 0.11 Ib 
Cylinder head bore diameter .................................... 0.467 -0.468 
Inside diameter (after reaming): 

ЕХПан5 Prnt 03445-03455 
[o Рет ГТ 034053435 
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CHAPTER 2 
DIRECT SUPPORT AND GENERAL SUPPORT INTEGRATED MAINTENANCE INSTRUCTIONS 


Section | REPAIR PARTS, SPECIAL TOOLS, TMDE AND SUPPORT EQUIPMENT 


GENERAL 


Tools, equipment and maintenance parts, over and above those 
available to the using organization, are supplied to Direct and 
General Support shops for maintaining and repairing the engine. 


COMMON TOOLS AND EQUIPMENT 


Standard and commonly used tools and equipment that have 
general application to this materiel are authorized for issue by 
tables of allowances and modified tables of organization and equip- 
ment. Refer to the tables applicable to your unit for common tools 
and equipment. 


SPECIAL TOOLS AND EQUIPMENT 

The special tools and equipment listed on this page and in Appen- 
dix B, Section ПІ, are the only special tools and equipment 
necessary to perform the maintenance operations described in this 
technical manual. 


REPAIR PARTS 


Refer to| Appendix В Section 11, for listing of repair parts. 
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SPECIAL TOOLS AND EQUIPMENT 


5180-01-048-8602 
(TSE76226) 


ADAPTER, 
VALVE TEST 


5120-01-008-3730 
(420-0325) 
BEARING 
REMOVAL 
TOOL 


5120-01-008-3729 
(420-0210) 


ADAPTER, 
VALVE SPRING 


USE 


Test injection pump 
delivery valve (p 3- 
68). 


Remove crankshaft 
bearings (p 3-133). 


Remove and install 
valve spring locks (p 
3-38 and p 3-45). 
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SPECIAL TOOLS AND EQUIPMENT (CONTINUED) 


DRIVER, CAM 
BEARING 


INSTALLING 
TOOL, OIL SEAL 


DRIVER PLUG, 
BEARING 


DRIVER, VALVE 
GUIDE 


5120-01-014-0802 
(420B 264) 


5120-00-125-4411 
(420-0250) 


5120-01-008-3863 
(420-0281) 


5120-01-033-7505 
(420-0300) 


Install camshaft 
bearings (p 3-138). 


Remove crankshaft 
seal (p 3-133). Install 
rear bearing plate 
seal (p 3-140). 


Remove and install 
oil seals (3-46, 3-98, 
3-99, 3-100). 


Remove and install 
valve guides and 
bearings (p 3-41, 3- 
96 and 3-98). 


DRIVER, 
BEARING 


LOADER, OIL 
SEAL 


DRIVER PLUG, 
BEARING 


RING, GEAR 
PULLER 


5120-01-169-3032 
(420B 270) 


5120-01-008-3731 
(420-0338) 


5120-01-008-3864 
(420-0339) 


5120-01-014-0903 
(420-0275) 
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Install valve seats (p 
3-43). 


Remove gear cover 
oil seal (p 3-98). 


Install main bear- 
ings (p 3-140). 


Remove crankshaft 
gear (p 3-123). 
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SPECIAL TOOLS AND EQUIPMENT (CONTINUED) 


SLEEVE, 
CENTERING 


TOOL, COMPRES- 
SION SPRING 


©) — 


TOOL, DRIVE, 
MAIN BEARING 


егі 9-5 


VALVE SEAT 
REMOVER 
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NSN/PN 


2910-00-448-0197 
(TSE773) 


5180-01-048-8603 
(TSE76215) 


5120-00- 125-4402 
(420B326) 


3450-01-014-0788 
(420-0311) 


Assemble fuel 
injector (p 3-27). 


Remove and install 
spring seat (p 3-60). 


Install front main 
bearing (p 3-139). 
Remove oil seals (p 
3-96, 3-99). 


Remove valve seat 
(p 3-42). 


Refinish delivery 
valve seat (p 3-80). 
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Section НИ TROUBLESHOOTING 


GENERAL INSTRUCTIONS 


This section contains troubleshooting, test and repair information for 
the model О) EAM and О) BMA diesel engine. 


Before starting troubleshooting procedures, make sure the problem is 
real. Perform basic system tests as prescribed in TM 9-2350-267-20. 


(For О) BMA, use TM 9-2350-256-20.) Make sure electrical power is on 
when needed. 


Q Q. 


PROBLEM 


ENGINE DOES NOT START OR 
STARTS HARD 


ENGINE 


Use the quick guide to troubleshooting (p 2-5) and the troubleshooting 
chart (p 2-6) by following the instructions below: 


@ 


© ОООО 


Find the name of the item that doesn't work (eg ENGINE). 
Find the problem with the item (eg DOES NOT START). 
Find the solution to the problem. 

Turn to the referenced TM or page. 

Recheck the item and problem. 


Follow steps to fix item. 


SOLUTION OR REFERENCE 


Sed page 2-1] 


DOES NOT START OR STARTS HARD 


ELI AP. 1 Check for defective glow plugs (p 4-19). 


2 Inspect fuel lines and fittings for leaks. Unscrew fuel 
line fittings and replace defective parts (p 3-17). 


3 Test for defective fuel injection pump. 


A Adjust fuel injection pump (p 4-7). 


B Retime fuel injection pump and engine (p 4-7). 
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QUICK GUIDE TO TROUBLESHOOTING 


ITEM PROBLEM SOLUTION OR REFERENCE 


ENGINE Engine starts hard or fails to start Sed page 2-5 
Excessive oil consumption and light blue smoke exhaust Sed page 2-7 
Excessive oil consumption, no smoke increase Sed page 2-9 
Excessive fuel consumption, black smoke exhaust Sed page 2-9 
Engine knocks - mechanical Sed page 2-13 
Engine misfires Sed page 2-10 
Low engine power Sed page 2-12 
Engine knocks Sed page 2-8 

GOVERNOR (SPEED CONTROL) Defective Sed page 2-14| 


ENGINE DOES NOT START OR STARTS HARD 


1 Check for defective glow plugs (p 4-19). 


2 Inspect fuel lines and fittings for leaks. Remove fuel line fittings 
and replace defective parts (p 3-17). 


з Оп DJ ВМА model, test for defective fuel transfer pump (p 4-5). 
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TM 9-2815-221-348Р 
Test for defective fuel injection pump. 


A Adjust fuel injection pump (model PSU, p 4-17; model 50, p 4-7). 

В Retime fuel injection pump and engine (model PSU, р 4-7; model 50, р 4-7). 
C Replace defective or worn parts (model PSU, p 3-64; model 50, p 3-80). 

D Replace defective fuel injection pump (model PSU, p 3-72; mode! 50, p 3-88). 
Check for defective fuel injector nozzles. 


A Perform nozzle assembly test and adjustment 
procedures (p 4-13). 


B Service nozzle and holder assembly (p 3-25). 

Check cylinder compression. 

A Perform cylinder compression test (p 421). 
NOTE 


If there is compression leakage, perform steps 
B and C. 


B Inspect connecting rod and piston assembly (p 3-119). 
C Inspect cylinder walls (p 3-137). 

Check valve dearance. 

Adjust valve clearance (p 4-19). 

Inspect valve seats (p 3-42). 

A Reface or replace valve seat insert (p 3-42). 

B Reface or replace valve (p 3-40). 
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9 Inspect valve springs (p 3-44). Retime fuel injection pump 
to engine if valve springs are replaced (model PSU,» 4-7; model 50, р 4-7). 


EXCESSIVE OIL CONSUMPTION 
ENGINE AND 


LIGHT BLUE SMOKE EXHAUST 


Е: 1 Check for defective high air temperature warning switch. 
Replace high air temperature warning switch (p 3-29). 
2 Check cylinder compression. Perform cylinder compression 
test (p 4-21). 


NOTE 


If there is compression leakage perform steps А 
and B. 


A Service connecting rod and piston assembly (p 3-1 19). 
B Inspect cylinder walls (p 3-137). 

3 Check for worn or dirty valve guides. 
A Clean valve guides (p 3-39). 


B Replace valve guides if defective (p 3-40). 
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ENGINE ENGINE KNOCKS (FUEL) 


EAD 1 Check for defective glow plugs (p 4-19). 
2 


Test for defective fuel injection pump. 

A Adjust fuel injection pump (model PSU, p 4-7; model 50, p 4-7). 

B Retime fuel injection pump to engine (model PSU, p 4-7; model 50, p 4-7). 

C Replace defective or worn parts (model PSU, р 3-64; model 50, р 3-80). 

D Replace defective fuel injection pump (model PSU, p 3-72; model 50, p 3-88). 
3 Test for defective fuel injector nozzles. 


A Perform nozzle assembly test and adjustment 
procedures (p 4-13). 


B Service nozzle and holder assembly (p 3-25). 
4 Inspect valve seats (p 3-42). 
A Reface or replace valve seat insert (p 3-42). 


B Reface or replace valve if required (p 3-40). 
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EXCESSIVE OIL CONSUMPTION 


ENGINE NO SMOKE INCREASE 


[4 Check oil lines and fittings for leaks. Replace defective 


components. 


2 Check oil seals and gaskets for leaks. Replace defective 
components. 


3 Check oil bypass valve and spring. Replace defective com- 
ponents (р 3-132) 


ENGINE EXCESSIVE FUEL CONSUMPTION 


BLACK SMOKE EXHAUST 


1 Test for defective fuel injection pump. 


A Adjust fuel injection pump (model PSU, p 4-7; model 50, p 4-7). 

B Retime fuel injection pump to engine (model PSU, p 4-7; model 50, p 4-7). 

C Replace worn or defective components (model PSU, p 3-64; model 50, p 3-80). 

D Replace defective fuel injection pump (model PSU, p 3-72; model 50, p 3-88). 
2 Test for defective fuel injector nozzles. 


A Perform nozzle assembly test and adjustment 
procedures (p 4-13). 


В Service nozzle and holder assembly (p 3-25). 
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3 Check cylinder compression. 


A Perform cylinder compression test (p 4-21). 


NOTE 


If there is compression leakage, perform 
steps B and C. 


B Inspect connecting rod and piston assembly (p 3-119). 
С Inspect cylinder walls (р 3-137). 

4 Inspect valve seat (p 3-42). 
A Repair or replace valve seat insert (p 3-42). 


B Reface or replace valve if required (p 3-40). 


ENGINE ENGINE MISFIRES 


1 Check for defective glow plugs (p 4-19). 
2 Inspect fuel lines and fittings for leaks 
NOTE 


Remove fuel line fittings and replace defec- 
tive parts (p 3-17). 


3 Check engine and fuel injection pump for poor timing. 
Retime fuel injection pump and engine (p 4-5). 
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4 Test for defective fuel injection pump. 

A Replace defective or worn parts (model PSU, р 3-64; model 50, р 3-80). 

B Replace defective fuel injection pump (model PSU, р 3-72; model 50, р 3-88). 

C Retime fuel injection pump and engine (model PSU, p 4-7; model 50, p 4-7). 
5 Test for defective fuel injector nozzles. 
6 Check cylinder compression. 

А Perform cylinder compression test (р 4-21). 

NOTE 


If there is compression leakage, perform 
steps B and C. 


В Service connecting rod and piston assembly (р 3-119). 
С Inspect cylinder walls (р 3-137). 
7 Check valve clearance. Adjust valve clearance (p 4-19). 


8 Inspect valve springs (p 3-44). Retime fuel injection pump 
to engine if valve springs are replaced (model PSU, p 4-7; model 50, p 4-7). 


9 Inspect valve seats (p 3-42). 
А Repair or replace valve seat insert (р 3-42). 
В Reface or replace valve if required (р 3-40). 
10 Inspect for broken valves. 
11 Inspect cylinder walls. 


12 Inspect connecting rods and piston assemblies. 
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ENGINE LOW ENGINE POWER 


Maximum engine horsepower will be reduced 
about four percent for each 1000 feet above sea 
level after the first 1000 feet. 


1 Check fuel lines and fittings for leaks. Unscrew fuel line fit- 
tings and replace defective parts (p 3-17). 


2 Check governor linkage. 
A Check governor linkage for proper installation (p 3-16). 
B Inspect governor linkage for defective components (p 3-16). 
3 Test for defective fuel injection pump. 
А Replace defective or worn parts (model PSU, р 3-64; model 50, р 3-80). 
B Replace defective fuel injection pump (model PSU, p 3-72; model 50, p 3-88). 
с Retime fuel injection pump to engine (model PSU, p 4-7; model 50, p 4-7). 
4 Test for defective fuel injector nozzles. 


A Perform nozzle assembly test and adjustment procedures 
(p 4-13). 


В Service nozzle and holder assembly (р 3-25). 


5 Check engine and fuel injection pump for poor timing. 
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2-13 


10 
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Check cylinder compression. 
Perform cylinder compression test (p 4-21). 
NOTE 


If there is compression leakage, perform steps 7 
through 11. 


Check valve clearance. Adjust valve clearance (p 4-19). 


Inspect valve springs (p 3-44). Retime fuel injection pump 
and engine if valve springs are replaced (model PSU, p 4-7; model 50, p 4-7). 


Inspect valve seats (p 3-42), 

A Repair or replace valve seat insert (p 3-42). 
B Reface or replace valve if required (p 3-40). 
Inspect cylinder walls (p 3-137). 


Service connecting rod and piston assembly (p 3-119). 


ENGINE KNOCKS, MECHANICAL 


1 Check for overheating. і 


2 


Test for defective fuel injection pump. 

A Replace worn or defective components (model PSU, р 3-64; model 50, р 3-80). 
B Replace defective fuel injection pump (model PSU, p 3-72; model 50, p 3-88). 
C Retime fuel injection pump to engine (model PSU, p 4-7; model 50, p 4-7). 
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3 Test for defective fuel injector nozzles. 


A Perform nozzle assembly test and adjustment procedures 
(p 4-13). 


B Service nozzle and holder assembly (p 3-25). 
4 Check valve dearance. 
Adjust valve clearance (p 4-19). 


5 Inspec valve springs (p 3-44). Retime fuel injection pump 
and engine if valve springs are replaced (model PSU, p 4-7; model 50, p 4-1). 


6 Check for loose piston, connecting rod or worn rod bearings 
(p 3-119). 


A Service connecting rod and piston assembly (p 3-1 19). 


B Replace defective components (p 3-119). 


GOVERNOR (SPEED CONTROL) DEFECTIVE 


4 Tast for incorrect speed and sensitivity adjustment. 


AAdjust governor speed (p 4-16). 
В Adjust governor sensitivity (р 4-17). 
2 Check governor linkage. 
A Check linkage for proper installation (p 3-16). 


В Inspec linkage for defective components (р 3-16). 
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3 Inspect governor cup and steel balls (p 3-1 13). 


4 Inspect gear case components for binding, excessive wear, 
or damage (p 3-97). Replace defective parts. 


Section iii REMOVAL AND INSTALLATION OF MAJOR COMPONENTS 
PREPARATION FOR DISASSEMBLY AND ASSEMBLY 


Prior to disassembly and assembly of the engine the following con- e Always use the right tool for the job. Refer to Table 2-1 and 
ditions should be established. [Арк d Section 111. 
e Provide a clean work area. Many engine parts can be damaged eComplete disassembly is not always necessary. Keep 
by very small particles of dirt. A clean area is required for disassembly and assembly to a minimum. 


replacement of parts as they are removed. 
e Always replace packings, gaskets, seals, lockwashers and cot- 


e Make sure proper cleaning materials are available, such as: ter pins with new parts. 
solvents, lint-free cloths, soft brushes, pans and waste 
containers. eRepair or replace unserviceable parts and hardware. 
e Use only recommended solvents for cleaning. e Use crocus cloth to remove corrosion and rust from polished 
surfaces. Make sure critical dimensions are not changed when 
e Diesel fuel is a suitable solvent but must be handled and stored using crocus cloth. 
‚ properly. 


e Be sure that the necessary tools are available. 
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CHAPTER 3 
MAINTENANCE PROCEDURES 


CHAPTER OVERVIEW 
This chapter contains detailed instructions for removal, disassembly, This chapter consists of the following sections: 
cleaning, inspection, repair, assembly, test and installation of Model 
О) EAM and Model DJ BMA diesel engine components. Section | General Information 
Section ІІ Maintenance Instructions 
Section | GENERAL INFORMATION 
This manual does not cover Crew or Organizational Maintenance. CLEANING 
Refer to TM 9-2350-267-10 or TM 9-2350-267-20 if necessary. (Refer to 
TM 9-2350-256-10 or TM 9-230-256-20 for DJBMA.) А Disassemble engine to major components in accordance 
with instructions in this chapter. 
Disassemble only to point of malfunction or defect. Replace only parts 
necessary to correct problem. Only install mandatory replacement B Clean all parts thoroughly. 


parts required at that point of disassembly. 
C Identify part location in engine. 
NOTE 
D Keep engine parts, tools and special equipment dean during 
All torque values given in these procedures apply maintenance procedures. 
to lubricated threads. 
E Cover all cleaned parts to protect them from dust and dirt. 
WARNING F During reassembly of internal engine components, coat all 
parts heavily with crankcase grade oil (LO 9-2350-267-12). 


Compressed air used for cleaning will not exceed (For DJ BMA, use LO 9-2350-256-12.) 


30 psi. Use only with effective chip-guarding and 
personal protective equipment such as goggles, 
shield and gloves. 
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GENERAL INFORMATION (CONTINUED) 
INSPECTION 

A Clean all parts before inspection. 


В Use magnetic-particle inspection or dye-penetrating method to 
detect cracks. 


NOTE 


If engine block is cracked, engine cannot be 
repaired. Save all salvageable parts. 


C Inspect all milled surfaces for pitting, burrs and carbon or dirt 


TM 9-2815-221 -348Р 


D Remove all burrs from bolt holes on machined or milled 
surfaces. 


E Inspect all mating surfaces. Be sure that they are clean and 
smooth to allow proper gasket seating. 


WIRING DIAGRAM 


Refer to TM 9-2350-267-20 for electrical system troubleshooting. 
(For DJBMA, use ТМ 9-2350-256-20.) 


buildup. 


Section ІІ MAINTENANCE INSTRUCTIONS 


SABER GAGE, OIL FILL AND DRAIN LINE REPAIR 


REMOVAL 
Disconnect hose assembly (1) from adapter union (2). 
Disconnect and remove hose assembly (1) from elbow (3). 


Remove elbow (3), adapter union (2} and nipple (4). 


Disconnect hose (5) from fuel injection pump. 


Remove screw (6), lockwasher (7) and clamp (8). Discard 
lockwasher. 


Remove two screws (9) and two lockwashers (10). Discard 
lockwashers. 


G Remove oil fill tube (1 1). 
H Remove and discard gasket 12). 
| Remove saber gage (13). 


Remove screw (14), lockwasher (15) and nut (16). Discard 
lockwasher. 


K Loosen nut (17) on elbow (21). 
L Remove damp (18). 


M Remove tube assembly (19). 
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SABER GAGE, OIL FILL AND DRAIN LINE REPAIR (CONTINUED) 


ОГО 


y 


7 


GS 


Remove two screws and two lockwashers holding support 
bracket (20). Discard lockwashers. 


е 


Z 
(со 


Ca 
ce 


Remove support bracket (20). 


- 
s 
- 


T LY 
2? 


Remove elbow (21) and pipe nipple (22). 


Remove two screws (23), two nuts (24) and two lockwashers 
(25). Discard lockwashers. 


2) 
© 
© 


Remove latch assembly (26) and instruction plate (27). 
Remove valve (28) and bushing (29). 


Remove tee (30) and nipple (31) from oil base (32). 
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SABER -GAGE, OLL-FILL-AND-DRAIN LINE REPAIR (CONTINUED) 


INSTALLATION 
CAUTION 
During reassembly, seal gaskets and threads 


with adhesive sealant (item 1L Appx С). Apply 


single layer of sealant tape (item 20| Appx С), to 
all pipe threads except swivel fittings. 


NOTE 


If installing new oil fill tube cap, cut oil gage off 
B | of replacement cap as close to cap as possible. 
ТР 


w (15) А Attach nipple (1) and tee (2) to oil base (З). 

В Install bushing (4) and valve (5) to outlet end of tee (2). 

(30) o C Attach latch assembly (6) and instruction plate (7) to valve 
(5) with two screws (8), lockwashers (9) and nuts (10). 

D Attach elbow (11) to nipple end of pipe (12). 

E X Attach opposite end of pipe (12) to inlet end of tee (2). 


F X Attach support bracket (13) to blower housing with two 
screws and lockwashers. 
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SABER GAGE, OIL FILL AND DRAIN LINE REPAIR (CONTINUED) 


Attach clamp (14) to tube assembly (15). L Install clamp (24) on oil fill tube (21). 


Install tube assembly (15) in elbow (1 1). М Attach clamp (24) to blower housing with screw (25) and 
lockwasher (26). 

Fasten upper end of tube assembly (15) to support bracket 

(13) with screw (16), lockwasher (17) and nut (18). Install nipple (27) and adapter union (28) on tube assembly (15). 


Insert saber gage (19) in tube assembly (15). Install elbow (29) on end of oil fill tube (21). 
Attach new gasket (20) and oil fill tube (21) to cylinder block Attach hose assembly (30) to elbow (29) and adapter union (28). 


with two screws (22) and lockwashers (23). 
Connect fuel return hose (31) to fuel injection pump. 


AIR CLEANER ADAPTER. PANELS AND BLOWER HOUSING REPAIR 


REMOVAL 


A Remove two capscrews (1) and lockwashers (2). Discard 
lockwashers. 


Remove air cleaner adapter (3) and gasket (4). 


Discard gasket (4). 


Loosen screw assembly (5) and remove door panel (6). 


Loosen breather hose clamp (7) and pull breather hose (8) 
free of elbow (9). 
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AIR CLEANER ADAPTER, PANELS AND BLOWER HOUSING REPAIR (CONTINUED) 


F Remove hose clamp (7). 


С Push breather hose (8) down through grommet (10) on cover 
assembly (11). 


H Remove four capscrews (12) and flat washers (13). 
| Remove cover assembly (11). 


] Remove four. screws (14) and lockwashers (15). Discard 
lockwashers. 


K Remove rear panel assembly (16). 


L Remove upper capscrew (17), lockwasher (18), flat washer 
(19) and retainer (20). Discard lockwasher. 


M Remove 11 screws (21) and lockwashers (22). Discard 
lockwashers. 


N Remove scroll and housing assembly (23). 


O Remove two lower capscrews (24), lockwashers (25), flat 
washers (26) and retainers (27). Discard lockwashers. 


P Remove grille (28). 
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AIR CLEANER ADAPTER, PANELS AND BLOWER HOUSING REPAIR (CONTINUED) 


D Install rear panel assembly (13) with four screws (14) and 
lockwashers (15). 


Install cover assembly (16) with four capscrews (17) and flat 
washers (18). 


F Push breather hose (19) up through grommet (20). 
INSTALLATION G Install hose clamp (21) on breather hose (19). 


A Install grille (1), two lower capscrews (2), lockwashers (3), H Install breather hose (19) on elbow (22). 
flat washers (4) and retainers (5). 
| Install door panel (23). Tighten screw assembly (24). 
B Install scroll and housing assembly (6) with 11 screws (’7) 
and lockwashers (8). J Install new air cleaner adapter gasket (25). 


C Install upper capscrew (9), lockwasher (10), flat washer (11) K Installair cleaner adapter (26) with two capserews (27) and 
and retainer (12). lockwashers (28). 
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OIL COOLER AND CYLINDER AIR HOUSING REPAIR 
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REMOVAL 
NOTE 
Oil cooler and lines maybe filled with oil. 
Disconnect inlet (1) and outlet (2) lines. 
Remove two bolts (3). 
CAUTION 


Do not bend or damage cooling fins when remov- 
ing oil cooler assembly. 


Remove oil cooler (4) and mounting plate (5) as a unit. 


Remove four screws (6), lockwashers (7) and nuts (8). 
Discard lockwashers. 


Remove oil cooler (4) from mounting plate (5). 


F Remove two screws (9) and lockwashers (10). Discard 
lockwashers. 


G Remove front housing cylinder shroud panel (1 1). 
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OIL COOLER AND CYLINDER AIR HOUSING REPAIR (CONTINUED) 
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CLEANING 


WARNING 


Dry-cleaning solvent used to clean parts is poten- 
tially dangerous to personnel and property: Do 
not use near open flame or excessive heat. Flash 
point of solvent is 138°F. 


Clean cooler inside and out with dry-cleaning solvent (item 8, 
DD š 


Flush piping by forcing diesel fuel through inlet 1). 
Drain cooler thoroughly. 


Flush again with clean oil. 


INSPECTION AND REPAIR 


A 


B 


Inspect cooler for bent or damaged cooling fins (2). 


Inspect for cracked or defective welds which may result in 
loss of oil. If welds are defective, replace oil cooler. 


WARNING 
Partides blown by compressed air can be 


dangerous. Direct air stream away from person- 
nel in immediate area. 


Dry outside of cooler using compressed air under moderate 
pressure. 


Flush inside of cooler with clean diesel fuel. 
Drain cooler thoroughly. 
Flush again with clean oil. 


Straighten all bent cooling fins. 
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OIL COOLER AND CYLINDER AIR HOUSING REPAIR (CONTINUED) 


INSTALLATION 


A Install front housing cylinder shroud panel (1) with two 
screws (2) and one lockwasher (3). 


Install oil cooler (4) on mounting plate (5) with four screws 
(6), lockwashers (7) and nuts (8). 


Install oil cooler (4) and mounting plate (5) on engine with 
two bolts (9). 


Connect inlet (10) and outlet (11) lines. 


— 
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AIR CLEANER INTAKE ADAPTER AND MANIFOLD HEATER REPAIR 


REMOVAL 

Remove heater nut (1). 

Remove preheat solenoid lead (2). 

Remove two glow plug leads (3). 

Remove two nuts (4). 

Remove intake adapter (5). 

Remove and discard gasket (6). 
NOTE 


Do not remove studs (7) unless there is damage to 
studs or threads. 


DISASSEMBLY 

Remove heater nut (1). 

Remove manifold heater(s) (2) and washer(s) (3). 
Remove two screws (4). 

Remove two washers (5). 


Remove ground lead (6). 


Remove two fiber washers (7) and two mica bushings (8). 


Remove heater adapter (9). 


m 0 = шо с с > 


Remove and discard gasket (10). 
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AIR CLEANER INTAKE ADAPTER AND MANIFOLD HEATER REPAIR (CONTINUED) 


Remove three screws (11 апа three lockwashers (12). 
Discard lockwashers. 


Remove housing door bracket (13). 


CLEANING 


өшін INSPECTION AND REPAIR 
Dry-cleaning solvent used to clean parts is poten- 
tially dangerous to personnel and property. Do 
not use near excessive heat or open flame. Flash 
point of solvent is 138 ‘F. 


A Inspect manifold heaters for darnaged or broken elements. 
Replace heaters if defective. 


B Inspect ground wire and glow plug leads for damage. 
Replace if defective. 


Clean all axe mating surfaces with dry-cleaning solvent 


(item 8, r mineral spirits paint thinner (item 21, 


Make sure mating surfaces are free of excess gasket 
material. 


Wipe surfaces dry with lint-free cloth (item 6,[Appx С]. 


C Inspect terminal ends for damage. Replace if defective. 


D Inspect threads for wear and damage. Replace defective 
parts. 
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AIR CLEANER INTAKE ADAPTER AND MANIFOLD HEATER REPAIR (CONTINUED) 
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ASSEMBLY 


A Install heater(s) (1) and washer(s) (2) in adapter (3). 


CAUTION 
Failure to correctly install ground lead assembly 


could damage electrical system and manifold 
heaters. 


Install one end of ground lead (4) on heater (1). 
Install and tighten nut (5). 

Install two washers (6) on screws (7 and 8). 
Install ground lead (4) on screw (8). 


Install two fiber washers (9) and mica bushings (10) on 
screws (7 and 8). 


Install heater adapter (3) and new gasket (11) on air cleaner 
adapter (12) with screws (7 and 8). ` 


NOTE 
Check ground lead (4) for proper installation. 


Install housing door bracket (13) with three screws (14) and 
lockwashers (15). 
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AIR CLEANER INTAKE ADAPTER AND MANIFOLD HEATER REPAIR (CONTINUED) 


INSTALLATION 
Install new gasket (1). 
Install intake adapter (2) over studs (3) and gasket (1). 
Install two nuts (4). 
Tighten nuts (4) to 13-15 lb-ft. 
CAUTION 


Failure to correctly install glow plug lead 
assembly could damage electrical system 


@ o and manifold heaters. 
A Install two glow plug leads (5) on heater (6). 
qó Install preheat solenoid lead (7) on heater (6). 


c^ 


Install and tighten heater nut (8). 
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GOVERNOR LINKAGE REPAIR 


3-15 


REMOVAL 
A Loosen locknut(I). 
B Release governor arm (2). 


C Release ball joint (3). 


D Remove governor linkage (4). 


E Remove nut (5) and ball joint (3) from control lever (6). 
F Snap ball joint (3) back into linkage (4). 

G Remove locknut (7) and adjusting nut (8). 

H Remove stud (9) and spring (10). 

| Remove locking screw (11). 

J Remove governor arm (2) from governor shaft (12). 


K Remove two screws (13) and lockwashers (14). Discard 
lockwashers. 


L Remove bracket (15). 
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GOVERNOR. LINKAGE REPAIR (CONTINUED 


ТМ 9-2815-221-348P 


INSPECTION AND REPAIR 


A Inspect governor linkage components for damaged threads 
and bent linkage rod. 


B Replace damaged parts. 
C  Inspec ball joints (1) for tightness. 


D If ball joints are worn and come apart easily, replace ball 
joints. 


INSTALLATION 


А Attach bracket (1) to backplate (2) with two screws (3) and 
lockwashers (4). 


В Install governor arm (5) in governor shaft (6). 
С Install locking screw (7). 


D Attach stud (8) to bracket (1) with adjusting nut (9) and 
locknut (10). 


Attach one end of governor spring (11) to stud (8). 
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GOVERNOR LINKAGE REPAIR (CONTINUED) 


F Attach other end of governor spring (11) to governor arm (5) H Install ball joint (13) and nut (14) in control arm (15). 
at second or third position from lower end. 


| Attach governor arm (5) to linkage (12) with locknut (15). 


G Lubricate ball joints and linkage rod (12) with a light film of 
[Appx C) 


lubricating oil (item 16 ) Adjust governor arm (р 4-11 and 4-12). 


FUEL LINE REPAIR 


REMOVAL 

A Disconnect fittings (1,2,3 and 4). 

B Remove fuel supply lines (5 and 6). 
с Disconnect fittings (7, 89 and 10). 
О Remove fuel return lines (11 and 12). 


INSPECTION AND REPAIR 


Check lines for sharp bends or cracks. Replace if defective. 


INSTALLATION 


Reverse order of removal procedures. 
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SOLENOIDS AND CYLINDER SHROUD PANEL REPAIR 
SOLENOIDS 
REMOVAL 


NOTE 


ТТІ 
| 
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Refer to TM 9-2350-267-20 for removal of wiring. 


Remove two screws (1) and lockwashers (2). Discard 
lockwashers. 


Remove fuel shutoff solenoid (3). 


Remove two screws (4) and lockwashers (5). Discard 
lockwashers. 


D Remove preheat solenoid (6). 


INSTALLATION 


Reverse order of removal procedures. 


NOTE 


Install ground lead (7) under head of screw (1). 


CYLINDER SHROUD PANEL 
REMOVAL 

A Loosen two slotted screws (1). 

B  Removecylinder shroud panel (2). 
INSTALLATION 


Reverse order of removal procedures. 
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FUEL SHUTOFF SOLENOID REPAIR 


3-19 


DISASSEMBLY 

A Remove two nuts (1) and lockwashers (2). Discard lockwashers. 
В Remove ground lead (3). 

C Remove two nuts (4) and lockwashers (5). Discard lockwashers. 
D Remove two composition washers (6). 

E Remove cover (7) and preformed packing (8). 


F | Remove adjusting screw (9) and locknut (10). 


G Remove waterproof cover (1 1). 


H Remove retaining ring (12) and spring (13) from plunger (14). 
| Remove retaining ring (15) and bearing (16) from plunger (14). 
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FUEL SHUTOFF SOLENOID REPAIR (CONTINUED) 
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TM 9-2815-221 -348P 


INSPECTION AND REPAIR 


A 


B 


Wipe all components dean. 


Inspect for damaged threads, excessive wear and defective 
spring. 


Inspect waterproof cover (11) for deterioration, cracks and 
small holes. 


Inspect ground lead (3) for darnage due to sharp bends, 
kinks or excessive wear. 


Replace all defective components. 


TA310846 


FUEL SHUTOFF SOLENOID REPAIR (CONTINUED) 


ASSEMBLY 

A Slide bearing (1) over plunger (2) at bottom of solenoid. 

В Install retaining ring (3) to secure bearing(l). 

C Slide spring (4) and retaining ring (5) over plunger (2). 

D Snap retaining ring (5) into groove on lower end of plunger (2). 
CAUTION 


Bottom of plunger cover must be within groove 
for watertight seal. 


Install waterproof cover (6) over plunger (2). Place bottom 
of waterproof cover (6) in groove on plunger (2). 


Е Install adjusting screw (7) and locknut (8). 


G Install new preformed packing (9) and cover (10). 


H Install two composition washers (1 1). 

I Install two lockwashers (12) and nuts (13). 
J Install ground lead (14). 

K Install two lockwashers (15) and nuts (16). 


L Adjust fuel shutoff solenoid (p 4-10). 
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GLOW PLUG, NOZAE AND HOLDER ASSEMBLY REPAIR 


`w 


) ШІНШІ | 
! 
ж” 


ПШПШ] 
NS 


pui НН 
F7 


f 


REMOVAL 
NOTE 


Remove fuel lines from holder assembly (p 3-17) 
prior to performing removal. 


NOTE 
This procedure applies to No. 1 and No. 2 cylinders. 


A Disconnect electrical lead (1) from glow plug (2). D Remove flange (5) and holder assembly (6) with adapter (7). 


B Remove glow plug (2) and washer. Discard washer. E Remove and discard spacer plate (8) and spacer ring (9). 


C Remove two bolts (3) and lockwashers (4) from flange (5). F | Remove fuel cup spacer ring (10) from well in cylinder block. 
Discard lockwashers. Discard spacer ring (10). 
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GLOW PLUG, NOZZLE AND HOLDER ASSEMBLY REPAIR (CONTINUED) 
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SOCKET HEAD SCREW KEY 


-1 
| 
1 
і 
і 
І 
| 
! 
1 
р 
| 
1 
| 
і 

2 


DISASSEMBLY 


A 


B 


Secure holder assembly body (1) in vise. 
Remove elbow (2) and nipple (3). 
Pry adapter (4) free from body (I). 

NOTE 


For step D use 3/4-inch, 12-point box end wrench 
(5 120-00-895-9573). 


Remove and discard gasket (5). 
Remove nozzle capnut (6). 
CAUTION 
Nozzle (7) and valve (8) are a matched set. They 


are not interchangeable. Do not slide valve in and 
out of nozzle unless necessary. 


Remove nozzle (7) and valve (8). 
Remove setscrew (9). 


Insert socket head screw key through adjusting nut cover 
(10) into adjusting nut (11). Hold socket head key to prevent 
adjusting nut (11 ) from moving while removing adjusting 
nut cover (10). 
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GLOW PLUG, NOZZLE AND HOLDER ASSEMBLY REPAIR (СОМТІМОЕІ 


J 


Remove adjusting nut cover (10). 
NOTE 
For reassembly: Note number of exposed threads 
on adjusting nut (11) or measure height of ad- 
justing nut (11) from body (1). 
Remove adjusting nut (11) and washer (12). 


K Remove spring (13) and spindle (14). 


TM 9-2815-221-34&P 


CLEANING 


WARNING 


Dry-cleaning solvent used to clean parts is poten- 
tially dangerous to personnel and property. Do 
not use near open flame or excessive heat. Flash 
point of solvent is 1380 F. 


CAUTION 


Never use hard or sharp tools, grinding powder 
or abrasives of any kind to clean nozzles. 


NOTE 


When cleaning nozzles, work in clean room and 
on clean work bench. Use clean diesel fuel, dry- 
cleaning solvent (item 8, Appx С) or mineral 
spirits paint thinner (item 21) Appx С). Dry all 
parts using clean lint-free cloth (item 6) Appx С 
or clean, filtered, compressed air. 


Soak nozzle and holder assembly in diesel fuel to loosen dirt. 


Clean outer surface of nozzle and holder assembly with 
brass brush. 


Clean hole in nozzle with wood splinter. 


Remove heavy carbon deposits with carbon-removing sol- 
vent (item 7, Арго С). 
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GLOW PLUG, NOZZLE AND HOLDER ASSEMBLY REPAIR (CONTINUEDI 


WARNING 
Particles blown by compressed air can be 
dangerous. Direct air stream away from all per- 
sonnel in immediate area. 
E Dry all parts with clean, filtered, compressed air. 


F Make sure all passages, holes and slots are clean and dry. 


G Soak all metal parts in clean receptacle containing rust 
preventive (item 13, [Appx С]. 


H Wipe parts dry with clean, lint-free cloth (item 6) Appx С). 


| Apply film of diesel fuel (item 9, Appx С) to all parts before 
assembly. 


INSPECTION AND REPAIR 
NOZZLE AND HOLDER ASSEMBLY 
NOTE 
If nozzle or valve is defective, both must be re- 
placed as a unit. Valve and nozzle are not inter- 


changeable. 


Inspect nozzle and holder assembly for external damage. 
Replace damaged parts. 


Inspect internal parts for excessive wear, scratches, nicks 
and damaged threads. 


Inspect nozzle and valve for excessive wear. 

Inspect valve tip for darnage. 

Inspect nozzle spray hole for damage or carbon buildup. 
GLOW PLUGS 


A Do not attempt to repair or adjust glow plugs. 


B If glow plugs are defective, replace with new glow plugs and 
gaskets. 
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GLOW PLUG, NOZZLE AND HOLDER ASSEMBLY REPAIR (CONTINUED) 


ASSEMBLY 
NOTE 


Make sure all parts of nozzle and holder assembly 
are clean. Lubricate with light coat of oil before 


assembly (item 16] Appx С). 
A Insert spindle (1) and spring (2) into body (3). 
NOTE 


ANow same number of exposed threads between 
nut (4) and body (3) as noted during disassembly. 


В Screw adjusting nut (4) into body (3). 
С Slide washer (5) over nut (4) and onto body (3). 


D Install and hand tighten adjusting nut cover (6) on ad- 
justing nut (4). 


N E Insert socket head screw key through adjusting nut cover 


b (6) into adjusting nut (4). 
F While holding socket head key, tighten adjusting nut cover (6). 


G Install setscrew (7) in adjusting nut cover (6) and tighten 
securely. 


J 
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GLOW PLUG, NOZZLE AND HOLDER ASSEMBLY REPAIR (CONTINUED) 


CENTERING 


SLEEVE 


CAUTION 


Nozzle (8) and valve (9) are a matched set. They 
are not [л Do not slide valve in and 
[ou of nozzle unless necessary. 


1 
H Insert valve (8) into nozzle (9). 

| Insert nozzle (9) and valve (8) into nozzle capnut (10). 

1 Check nozzle for proper fit. Hold one third of valve (8) out of 


nozzle (9). Release valve. Valve should slide back to its seat 
freely when nozzle is held at a 45-degree downward angle. 


K Place centering sleeve (TSE773) over nozzle (9). 
L Screw nozzle capnut (10) loosely to body (3). 
M Check that top of valve (8) is engaged in bottom of spindle (1). 


М Remove centering sleeve (Т5Е773). 
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GLOW PLUG, NOZZLE AND HOLDER ASSEMBLY REPAIR (CONTINUED) 


NOTE 


There are two suppliers of capnuts. Marks on 
capnut identify each supplier. 


O Tighten nozzle capnut (10) to 45-50 lb-ft (Bosch) or 50-55 Ib-ft 
(Yanmar). 


P Slideinjection nozzle adapter (11) over nozzle capnut (10) 
until seated on gasket (12). 


Q Install brass elbow (13) and nipple (14). 


INSTALLATION 
NOTE 


This procedure applies to No. 1 and No. 2 cylinders. 


A Install new spacer ring (1), spacer plate (2) and spacer ring 
(3) in cylinder head. 


B Install holder assembly (4) and adapter (6) in cylinder head. 
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GLOW PLUG, NOZZLE AND HOLDER ASSEMBLY REPAIR (CONTINUED) 


C Install flange (6) over holder assembly (4) with two bolts (7) 
and lockwashers (8). 


D  Tighten two bolts (7) alternately to 20-21 Ib-ft. 


E Install glow plug (9) and new washer in cylinder head. 


F  Tighten glow plug (9) to 10-15 Ib-ft. 
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Attach electrical lead (10) to glow plug (9). 
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REMOVAI 
A Remove wire lead from switch (1). 
B | Remove thermostat switch (1) and lock tab (2). 


C Remove four nuts (3) and two lock tabs (4). 
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EXHAUST MANIFOLD AND HIGH AIR TEMPERATURE SWITCH REPAIR (CONTINUED) 


D Remove exhaust manifold (5) and gaskets (6). Discard 
gaskets. 


NOTE 


Do not remove manifold studs from cylinder head 
unless damaged. 


E Remove manifold studs (7). 


INSTALLATION 


A Install manifold studs (1). 


В Install two new manifold gaskets (2). 


C  Intall exhaust manifold (3). 
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EXHAUST MANIFOLD AND HIGH AIR TEMPERATURE SWITCH REPAIR (CONTINUED) 


D Install two lock tabs (4) and four nuts (5). 


Je 2 E Tighten nuts (5) to 13-15 Ib-ft. 
== /7” <N ` i 
(5) : б lA | D F Install lock tab (6) and thermostat switch (7). 
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(4) A G Attach wire lead to thermostat switch (7). 
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REMOVAL 


А Remove breather hose elbow (І), lifting bracket mounting 
screw (2) and lockwasher (3). Discard lockwasher. 


B | Remove lifting bracket (4). 


с Remove four screws (5) and lockwashers (6). Discard 
lockwashers. 


D Remove rocker arm cover (7). 


E Remove and discard rocker arm cover gasket. 


TA310857 
3-31 TM 9-2815-221-348Р 


3-32 TM 9-2815-221-348P 
- ROCKER ARM COVER ASSEMBLY REPAIR (CONTINUED) 


NOTE 


Note position of blower housing brackets for 
reinstallation. 


F Remove two blower housing bracket screws (8) апа 
lockwashers (9). 


G Remove two blower housing brackets (10). 


DISA SSEM BLY 
A Remove screw (1) and washer (2). 


B Remove oil line (3). 
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ROCKER ARM COVER ASSEMBLY REPAIR (CONTINUED) 
CLEANING 


WARNING 


Dry-cleaning solvent used to clean parts is poten- 
tially dangerous to personnel and property. Do 
not use near open flame or excessive heat. Flash 
point of solvent is 138°F. 


Clean gasket mating surfaces with dry-cleaning solvent 
(item 8, Appx С) br mineral spirits paint thinner (item 21, 
[Appx С). 


Make sure mating surface is free of excess gasket material. 


Wipe dry with lint-free cloth (item 6,[Appx С). 


Clean four drain holes with fine cleaning wire. 


Flush oil line with clean diesel fuel. 


WARNING 


Particles blown by compressed air can be 
dangerous. Direct air stream away from person- 
nel in immediate area. 


F  Dryoil inlet with clean, filtered, 15-psi compressed air. 


INSPECTION AND REPAIR C Inspect bolt holes for damaged or excessively worn threads. 
А Inspect cover for cracks, nicks or dents in gasket mating D Replace rocker arm cover assembly if damaged. 
surface. 


E  Inspect oil line for cracks, punctures, nicks and dents that 
B Inspect area around lifting bracket bolt hole for cracks. may leak or limit oil flow. Replace if defective. 
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ROCKER ARM COVER ASSEMBLY REPAIR (CONTINUED) 


TM 9-2815-221-34&P 


ASSEMBLY 


A 


Install oil line (1). 


B Check inlet end of oil line (1) fitted into oil inlet opening. 


с 


Install screw (2) апа washer (3). 


INSTALLATION 


A 


B 


М» МУ 
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Install new rocker arm cover gasket. 


Install rocker arm cover (1) with four screws (2) and 
lockwashers (3). 


Alternately tighten screws (2) to 8-10 lb-ft. 


Install blower housing brackets (4) with two screws (5) and 
lockwashers (6). 


Install lifting bracket (7) with screw (8) and lockwasher (9). 


Apply single layer of sealant tape (item 20, Аррх-С) to out- 
side threads of breather hose elbow (10). 


Install breather hose elbow (10) on top of rocker arm cover (1). 
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ROCKER ARM REPAIR 


K 


3-35 
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REMOVAL 

A Remove four rocker arm locknuts (1) and balls (2). 
B Remove four rocker arms (3). 

CLEANING , INSPECTION ANO REPAIR 

Зее page 3-39 


INSTALLATION 
NOTE 


Make sure four pushrods ( 1) are in socket ends of 
rocker arms. 


A Install rocker arms (2) on studs (3). 


B Install balls (4) and locknuts (5) on rocker arms. 


C Starting at No. 1 cylinder exhaust rocker arm (2), tighten 
locknuts (5) in order until all play is removed from rocker arms. 


D Adjust valves (p 4-19). 
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CYLINDER HEAD REPAIR 


TM 9-2815-221-34&P 


REMOVAL 


Remove four valve stem caps (1). 
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Remove breather standpipe (2). 


Remove six external bolts (3) and washers (4). 


Remove five internal bolts (5) and one washer (6) 


Remove push rod guide (7). 


Remove four pushrods (8). 


Disconnect oil line (9). 


NOTE 


It may be necessary to tap cylinder head with 
soft mallet to free head from block. Some push 
rod shields may lift out with head. 


Remove cylinder head (10). 


Remove connector (11) from cylinder head (10). 
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CYLINDER HEAD REPAIR (CONTINUED) 


J Remove four push rod shields (12) with four springs (13). 


K Remove two spacers (14) and spring (13) from each push rod 
shield (12). 


L Remove and discard preformed packings (15) from each 
push rod shield (12). 
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CYLINDER HEAD REPAIR (CONTINUED) 


VALVE SPRING 
ADAPTER 


TM 9-28? 5-221 -34&P 


DISASSEMBLY 
A Remove glow plugs (p 3-22). 
B Using valve spring adapter (420-0210) depress valve spring(I). 
C Remove both halves of spring lock (2). 
D Release valve spring adapter (420-0210). 
E Remove spring retainer (3) and valve spring (I). 
F Remove valve (4). 
NOTE 


Seal assemblies with retainers are installed on in- 
take valve guides only. 


G Remove seal assembly (5). 


H Repeat steps B-G for remaining intake and exhaust valve 
components. 


Remove rocker arm studs (6) only if defective. 
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CYLINDER HEAD REPAIR (CONTINUED) 


CLEANING 


WARNING 


Dry-cleaning solvent used to clean parts is poten- 
tially dangerous to personnel and property. Do 
not use near open flame or excessive heat. Flash 
point of solvent is 138 “F. 


Clean all components of cylinder head assembly with dry- 


cleaning solvent (item 8, |Appx С)|ог mineral spirits paint 
thinner (item 21, Appx C) and a stiff brush. 


Clean oil inlet port with cleaning wire and flush clean with 
dry-cleaning solvent (item Я Apex 0). 


WARNING 


Particles blown by compressed air can be 
dangerous. Direct air stream away from person- 
nel in immediate area. 


Blow out and dry all tapped holes and oil ports using clean, 
dry, 15-psi compressed air. 


INSPECTION AND REPAIR 
CYLINDER HEAD CASTING AND ROCKER ARM STUDS 


A Inspect cylinder head casting for cracks, using magnetic- 
particle or dye-penetrating method. 


В  Inspec all finished surfaces for nicks, scratches, pitting or 
excessive wear. 


NOTE 
Do not enlarge threaded hole. 


C Inspect all tapped holes for worn or darnaged threads. 
Repair minor damage to threads using proper size tap. 


D Repair minor damage to cylinder head casting with fine file. 
Emery cloth (item 5, Appx С) dipped in dry-cleaning solvent 
(item 8, Appx C) pr mineral spirits paint thinner (item 21, 
may also be used. 
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3-40 
CYUNDER HEAD REPAIR (CONTINUED) 


If minor damage cannot be repaired, replace cylinder head 
(1) and valve seat inserts (2). Salvage all other usable parts. 


NOTE 


Use anti-seize compound (item 3| Appx С) when 
replacing studs. 


Inspect studs (3) for stripped or worn threads and bent or 
loose shaft. Replace damaged studs. 


G  Tighten new studs (3) to 35-40 Ib-ft. 


VALVE GUIDE AND VALVE 
NOTE 
See table for allowable clearance. If valve stem is 
below minimum tolerance, replace valve. If new 
valve fails to correct stem-to-valve guide clear- 
ance, replace valve guide. 
А Measure inside diameter of valve guide (4). 


B Measure outside diameter of valve stem (5). 


ТМ 9-2815-221 -34&P 


VALVE STEM TO VALVE GUIDE CLEARANCE (INCHES) 


Stem, intake valve (out- 0.0015 0.0030 
side diameter} 


Guide, intake valve (in- 
eide diamerer) 


Stem, exhaust valve Ё 0.0030 0.0050 
(outside diameter) 


Guide, exhaust valve 
(inside diameter) 
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CYLINDER HEAD REPAIR (CONTINUED) 


) VALVE GUIDE 
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C Using valve guide driver (420-0300), remove valve guide (1). 


D Using valve guide driver (420-0300), install new guide 
through top of cylinder head (2). 


E Allow valve guide to remain 0.3437 inch from top of 
cylinder head (2). 


F If necessary, ream new guide to obtain clearances shown іп 
table (p 3-40). 


G Inspect valve for warped stem, pitting, evidence of burning 
and excessive wear. 


H Replace valves if badly damaged or if valve stem is out of 
tolerance (table, р 3-40). 


NOTE 


Do not damage counterbore. | f counterbore is 
damaged, it must be machined for an oversized 
valve seat insert. Valve seats are available in 
0.005- and 0.010-inch oversize diameter. 
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CYLINDER HEAD REPAIR [CONTINUED) 


VALVE SEAT 
REMOVER TOOL 


CYLINDER HEAD 


INTAKE VALVE 


VALVE SEAT INSERT 
STANDARD SIZE 


ANGLE 45 DEGREES 0.439 IN. С'ВОВЕ 


: VALVE SEAT INSERT 
Í C BORE DIA: 0.0300 IN. MIN 
3/64 TO 1/16 IN. MAX A Reface valve seat to requirements shown if face of seat is 
VALYE SEA WIDTH slightly pitted, burned or worn. 


B Replace loose valve seat inserts. 


C Install valve seat remover tool (420-0311) in drill press 
chuck (1). 


D Adjust tool to cut 1/64 inch from outside edge (2) of valve 
seat insert (3). 


Repair valves that can be refaced by grinding to re E Oil pilot end of cutting tool to prevent seizing in valve 
quirements shown. guide. 
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CYLINDER HEAD REPAIR (CONTINUED) 


3-43 


NOTE 


Do not darnage counterbore. ІТ counterbore is 
darnaged, it must be machined for an oversized 
valve seat insert. Valve seats are available in 
0.005- and 0.010-inch oversize diameter. 


F Cut valve seat insert to 1/64-inch rind (4). 
G Remove rind (4) with sharp tool. 
H Clean valve seat counterbore; remove burrs from edges. 


Г Check counterbore diameter (р 3-42). 


NOTE 


To ease valve seat installation, heat cylinder 
head to 325 “F for about 30 minutes. Cool replace- 
ment valve seat. 


Using bearing driver (420B270), install new valve seat (I). 


Face new valve seat (1) to 45-degree angle and width of 
about 3/64 to 1/16 inch. 


Finished seat face should contact approximate center of 
valve face. 


Use layout dye (item[15, Appx С) on valve face to check con- 
tact points with refaced valve seats. 


NOTE 
Make corrections to valve seat insert, not valve face. 


Check for 0.0300-inch minimum clearance between valve 
head and cylinder head surface. 


Regrind insert if necessary. 
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VALVE SPRING D Check for 45-49 pounds compression. 
A Inspect valve spring for damage. Replace spring if cracked, 


N E Using compression scale, compress spring to 1.182 inches 
pitted or if ends are out-of-square. 


(valve open). 


C Using a compression scale, compress spring to 1.528 inches 


G Discard springs that fail to meet requirements of steps B-F. 
(valve closed). 


ASSEMBLY 
NOTE 


Valve stem seal assemblies are installed on in- 
take valve guides only. 


A Place new valve stem seal assembly (1) on intake valve 
guides only. 


В Apply film of oil (item 16, Appx C)|to inside surface of valve 
stem seal assembly (1). 


С! Apply film of oil (item 16 ГАррх C] ) to valve stem (2). 
D Insert valve (2) into valve guide (3). 


Е Check for tight seal by making pencil marks at intervals on 
valve face. 


F Rotate valve one-quarter turn. 
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CYLINDER HEAD REPAIR (CONTINUED) 


VALVE SERING 
ADAPTER 


If pencil marks rub off uniformly, valve seal is tight. 
If marks do not rub off uniformly, regrind valves. 
Place valve spring (4) and spring retainer (5) over valve (2). 


Using valve spring adapter (420-0210), compress valve 
spring (4) and spring retainer (5). 


NOTE 


Make sure valve spring locks are properly seaied 
before releasing valve spring adapter. 


Intall valve spring locks (6) and release valve spring 
adapter (420-02 10). 


Repeat steps A-L for remaining intake and exhaust valve 
components. 


Install glow plugs (p 3-29). 
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3-46 ТМ 9-2815-221-34&P 
CYLINDER HEAD REPAIR (CONTINUED) 


A Install spring (1) and two spacers (2) on each push rod shield (3). 


B Install two new preformed packings (4) on each push rod 
shield (3). 


C Insert four push rod shields (3) into cylinder block (5). 


D Install new head gasket (6) on cylinder block (5). 
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CYLINDER HEAD REPAIR (CONTINUED) 


„РЎ 
< 


МОТЕ 


Make sure push rod shields fit into cylinder head 
indents when installing cylinder head. 


Place cylinder head (7) on cylinder block (5). 


Coat cylinder head bolts with anti-seize compound (item 2, 


Insert short head bolt (8) and washer (9) in each end of 
cylinder head. 


Tighten two bolts (8) just enough to hold head gasket. and 
push rod shields. 


Install connector (19) and connect oil line (20) to connector (19). 
Insert four short bolts (10) and four washers (11). 
Insert long bolt (12) and washer (13) in center of cylinder head. 
Snug six short bolts (8 and 10). 
Snug long bolt (12). 
NOTE 

Do not overtighten breather standpipe. 
Install breather standpipe (14). 
Place push rod guide (15) over breather standpipe (14). 


Insert and snug four long bolts (16). 
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3-48 TM 9-2815-221-348Р 
CYLINDER HEAD REPAIR (CONTINUED) 


CAUTION 


Damage to cylinder head may result if torque 
procedures Q-T are not followed exactly. 


Q  Tighten bolts in sequence shown, to 25-30 lb-ft. 
R  Tighten bolts in sequence shown, to 44-46 lb-ft. 
S Wait several minutes (for head gasket compression). 


T Repeat step R. 


u Apply lubricating oil (item 16[ Appx C] to short sleeve end 
of pushrod ( 17). 


V Insert four pushrods (17), short sleeve end down, through 
push rod guide (15), into each valve tappet. 


W Install four valve stem caps (18). 
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OIL FILTER, PRESSURE TRANSMITTER AND PRESSURE SWITCH REPAIR 


INSTALLATION 


LOW OIL PRESSURE SWITCH 


A Apply single layer of sealant tape (item 20] Appx С) to low 
oil pressure switch threads. 


[| 


В Install switch (3) on lower pipe elbow (4) of oil filter 
adapter (5). 


C Tighten switch (3) securely. 
OIL PRESSURE TRANSMITTER 


A Apply single layer of sealant tape (item 20, Appx С) to ой 
pressure transmitter (2) threads. 


B Install transmitter (2) on angled fitting (6). 
С Tighten transmitter (2) securely. 


OIL FILTER 


A Coat new oil filter gasket surface with thin layer of oil (item 
16, Appx С). 


NOTE 


REMOVAL 
Do not overtighten oil filter. 


A Remove and discard oil filter (1). 
Screw oil filter (1) onto oil filter adapter (5) until gasket con- 


В Remove oil pressure transmitter (2). tacts base. 


С Remove low oil pressure switch (3). Tighten oil filter (1) one-half turn. 
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3-50 ТМ 9-2815-221 -34&P 
OIL LINE REPAIR 


REMOVAL 
A Disconnect oil line 1) at elbow (2) and connector (3). 
Remove oil line (l). 
Disconnect oil line (4) at elbow (5), 
Remove oil line (4). 
Remove elbow (5) and connector (3) from tee (6). 


Remove tee (6) from nipple (7). 


G Remove nipple (7) from connector (8). 


H Remove connector (8) from cylinder block. 
INSTALLATION 


Reverse order of removal procedure. 
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FUEL TRANSFER PUMP 


REPAIR 


(DJ BMA ONLY) 


et ае «Й 


REMOVAL 


A 


B 
C 
D 


Remove two screws (1) and two washers (2). 
Remove fuel transfer pump (3). 
Remove and empty fuel sediment bowl. 


Remove and discard gasket (4). 


DISASSEMBLY 


A 


B 


Release fuel transfer pump clamp (1). 


Remove filter bowl (2), gasket (3) and screen (4). Discard 
gasket (3). 


Drive out rocker arm pin (5) and seal plug (6). Discard seal 
plug (6). 


Remove linkage (7) and rocker arm spring (8). 


Remove 90-degree elbow (9) and 45-degree inverted elbow (10). 
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FUEL TRANSFER PUMP REPAIR (DJBMA ONLY) (CONTINUED) 


NOTE 


Lightly mark fuel pump cover (13) and fuel pump 
body (12) to ensure proper alignment during 
assembly. 


F Remove six screws (11) holding fuel pump body (12) to fuel 
pump cover (13). 
CAUTION 

Do not darnage diaphragm (14) when removing 
fuel pump body (12). If necessary, lightly tap 
pump body several times until free. Do not at- 
tempt to pry body and cover apart. 

G Remove fuel pump body (12). 


H Remove fuel pump diaphragm (14) and spring (15). 


CLEANING B Do not wipe dry since fuel pump components must be well 
lubricated during reassembly. 


A Wash fuel pump components in clean diesel fuel. C Flush filter bowl and screen with clean diesel fuel. 
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FUEL TRANSFER PUMP REPAIR (DJBMA ONLY) (CONTINUED) 


INSPECTION AND REPAIR 
NOTE 


A fuel transfer pump repair kit is available. Refer 
to|Appendix В. Repair Parts List. When repair- 
ing fuel transfer pump, replace all parts contain- 
ed in kit. 


Inspect fuel pump cover and body for evidence of leaks and 


excessive wear or damage. If either is defective, replace the 
fuel pump assembly. 


3-53 


В  Inspect for weak or broken fuel springs or worn linkage. If 
components are defective, replace fuel pump assembly. 


C Inspect diaphragm for evidence of leaks, excessive wear or 
damage. 


D Inspect fuel filter bowl for leaks. 


E Inspect screen for deterioration. 


ASSEMBLY 


A Position the diaphragm (1) and diaphragm spring (2) in fuel 
pump body (3). 


Position priming lever (4) in full down position. 


Insert hook end of rocker arm (5) into fuel pump body (3) 
and engage with the diaphragm pull rod. 


Align the rocker arm pin hole with the link pin hole and 
drive the rocker arm pin (6) through the body to secure the 
rocker arm link. 


Drive new seal plug (7) over rocker arm pin. 
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FUEL TRANSFER PUMP REPAIR (DJBMA ONLY) (CONTINUED) 


TM 9-2815-221 -348Р 


Compress rocker arm spring (8) and install between body (3) 
and rocker arm link (5). 


NOTE 
Make sure alignment marks are in line. 


Position fuel pump cover (9) over body (3) and loosely install 
six screws (10). Do not tighten screws. 


Flex diaphragm (1) by pushing and holding the rocker arm 
(5) in a full stroke. 


NOTE 


Failure to flex diaphragm while tightening cover 
screws will result in excessive fuel pressure. 


Alternately tighten six cover screws (10) securely. 


Release rocker arm. 
Install 90-degree elbow (11) and 45-degree inverted elbow (12). 
Install screen (13), new gasket (14) and filter bowl 15). 


Close fuel transfer pump clamp (16). 
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FUEL TRANSFER PUMP REPAIR (DJBMA ONLY) (CONTINUED) 


INSTALLATION 


NOTE 


During installation, perform pressure test 
[page 43) 


Coat actuating arm cam with thin coat of oil. 


| 


ДЇ 


Install new gasket (1) over actuating arm. 


NOTE 


Make sure actuating arm contacts cam shaft. 


Install fuel transfer pump (2) on cylinder block with two 
screws (3) and two washers (4). 


Torque two screws (2) to 15-20 Ib-ft. 
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3-56 ТМ 9-2815-22 1-34&P 
FUEL INJECTION PUMP (PSU) REPAIR 


a“ 
” 
^ 


a @ 
і 


a“ 
ж 
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FUEL INJECTION PUMP (PSU) REPAIR (CONTINUED) 


LEGEND 


1 Capscrew 

2 clamp 

3 Upper head packing 
4 Capnut 

5 Gasket 

6 Delivery valve holder 
7 Spring 

8 Delivery valve assembly 
9 Spacer 

10 Discharge fitting plug 
11 Capnut 

12 Discharge fitting (2) 
13 Hydraulic head assembly 
14 Setscrew 

15 Ball 

16 Sleeve 

17 Drive pin 

18 Lower head packing 
19 Spring ring 

20 Thrust washer 

21 Gear face 

22 Tappet spring 

23 Seat washer 


24 
25 
26 
27 
28 
29 
30 
81 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 


Seat 

Button 

Button ring 
Packing 
Tappet 
Timing screw 
Copper gasket 
Housing 
Bleed valve 
Packing seef 
Retaining plate 
Tab washer 
Screw 
Packing 
Control unit 
Bolt 

Plain washer 
Lockwasher (2) 
Pin nut (2) 
Pin 

Setscrew 
Locating screw 
Flat washer 
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FUEL INJECTION PUMP (PSU) REPAIR (CONTINUEDI 


NOTE 
If pump is being removed for replacement, or 
when replacing button, record code number on 
original button. Record port closing (PC) dimen- 
sions stamped on pump mounting flange. These 
dimensions are required for timing replacement 
pump to engine. 
REMOVAL 
A Remove bleed valve (1). 
NOTE 
Do not remove stud bolts unless damaged. 


B Remove four nuts (2), lockwashers (3) and flat washers (4) 
from stud bolts (5). Discard lockwashers (3). 


CAUTION 


Do not damage or lose shims. Shims must be in- 
stalled with original fuel injection pump. 


С Remove fue! injection pump (6) and shim(s) (7). 


О Remove and discard preformed packing (8). 


NOTE 


Note shim thickness stamped on cylinder block 
(above injection pump). 
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FUEL INJECTION PUMP (PSU) REPAIR (CONTINUED) 


DRILL Е (.255'-.262") 
DEPTH THRU C 
SINK 600" INCL. TO .332"” DIA. 
ТАР 3125” -a8 UNC-2B 
DEPTH THRU 2 HOLES 
LOCATED WITHIN .005" 
OF TRUE POSITION 


COLD ROLLED STEEL 


DISASSEMBLY 


CAUTION 


Aluminum injection pump housing, including 
mounting flange, must not be clamped in vise. 


A Install housing (1) on fabricated fixture (2). 
В Сіатр fixture (2) into vise. 
NOTE 

Do not scratch surfaces. Pull tappet and packing 
straight out. Some resistance, due to packing 
friction, will be encountered. 

С Remove tappet (3) and preformed packing +). 

D Discard preformed packing (4). 


E Remove spring ring (5), securing button (6). 
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3-60 
FUEL INJECTION PUMP (PSU) REPAIR (CONTINUED) 


SPRING 
COMPRESSION 


57 


K % 
EG 


F Using spring compression tool (TSE76215) remove lower 
spring seat (7) and washer (8). 


G Remove tappet spring (9). 


TM 9-2815-221-34&P 


H Remove two screws (10) and tab washers (1 1). 
| Remove retainer plate (12) and setscrew (13) as unit. 
NOTE 


Make sure pin in inner end of control unit shaft is 
not lost. 


J Remove control unit assembly (14) and bolt (15) as unit. 
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FUEL INJECTION PUMP (PSU) REPAIR (CONTINUED) 


Remove capnut (16) and gasket (17). 
NOTE 


Do not remove delivery valve holder while head is 
still in housing. 


Loosen delivery valve holder (18). 
Remove two discharge fittings (19). 
Remove head locking screw (20) and washer (21). 


Remove timing screw (22) and washer (23). 


Remove four screws (24) and clamps (25). 


TA310887 
3-61 TM 9-2815-221-34&P 


3-62 
FUEL INJECTION PUMP (PSU) REPAIR (CONTINUED) 
NOTE 


Some resistance, due to packing friction, will be 
encountered when removing head assembly. 


Q Remove head assembly (26) from housing (27). 


R Remove and discard preformed packing (28) and (29). 


5 
T 


TM 9-2815-221 -348P 


Remove gear face (30) from head assembly (26). 


Remove spring ring (31) and thrust washer (32). 
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FUEL INJ ECTION PUMP (PSU) REPAIR (CONTINUED) 


CAUTION 
Note position of drive pin in relation to fuel 


distributor slot in plunger. It is possible to install 
pin 180 degrees from its proper position. 


Remove plunger drive pin (33). 
NOTE 


Note position of sleeve punch mark for proper 
assembly. 


Remove plunger sleeve (34) from head assembly. 


Remove delivery valve holder (18) and spring (35). 


Remove delivery valve assembly (36) and spacer (37). 
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3-64 
FUEL INJ ECTION PUMP (PSU) REPAIR (CONTINUED) 


CLEANING 


NOTE 


When cleaning injection pump components, work 
in clean room on clean workbench. 


A Soak parts in clean diesel fuel to loosen dirt. 


CAUTION 


Never use hard or sharp tools, grinding powder 
or abrasives of any kind to clean internal com- 
ponents of fuel injection pump. 


В Use soft, oil-soaked, lint-free cloth (item 6,[Appx С) to clean 
all internal parts. 


C Use soft, brass brush to clean external surfaces and gear 
teeth on gear face. 


D Apply film of diesel fuel to all parts prior to assembly. 


TM 9-2815-221-348P 


INSPECTION AND REPAIR 


A  I|nspect internal parts for evidence of excessive wear, scrat- 
ches, and nicks. Replace defective parts. 


Inspect gear face for evidence of cracks, excessive wear, and 
worn or damaged gear teeth. 


Inspect internal crimped washer for looseness and excessive 
wear. 


D Replace gear if gear face is defective. 
NOTE 
When replacing pump assembly, record button 
thickness and port dosing (PC) dimensions 
stamped on pump mounting flange. These values 
are required when timing new pump to engine. 
Inspect hydraulic head and hydraulic housing for cracks, 


damaged, or worn threads. Replace housing or head 
assembly if defective. 
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FUEL Ім) EcrioN PUMP (PSU) REPAIR (CONTINUED) 


NOTE Injection Pump Standard and 
Button size is determined by code number or let- олеге ге buttons 


ter stamped on its side. See table for button size. ee 
1. correct button thickness before іп- Godd (thickness 
stalling new pump. Letter Part Number in inches) 


Inspect button for evidence of excessive wear or damage. If 
defective, replace with button of same size. A тоз 
С - 


147-0154 
STD, or no 147-0161 
mark 


Add port closing (PC) dimensions and button thickness of 
old pump. 

147-0190 
147-0187 
147-0186 


Subtract PC dimensions of new pump from total in step С. 


Select button with thickness closest to number obtained in 
step H. 


ASSEMBLY 


A Install spring ring (1) on plunger end of hydraulic head 
assembly (2). 


Insert plunger sleeve (3) into head assembly (2) with iden- 
tification dot on sleeve (3) facing upward and located at 
right-hand side of head (2). 


Install drive pin (4) with long end of pin head pointing down 
and away from head assembly (2). 


Place thrust washer (5) on head assembly (2). 
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3-66 TM 9-2815-221-348P 
FUEL INJECTION PUMP (PSU) REPAIR (CONTINUED) 


NOTE 


Make sure long end of plunger drive-pin head (4) 
is installed in downward position away from 
hydraulic head assembly as pin engages internal 
keyway of gear face. 


While holding gear face (6), insert end of plunger into gear 
face plunger hole. 


Engage gear face (6) against head (2) until gear face locks 
onto spring ring (1). 


Install tappet spring (7) in gear face (6). 
NOTE 


Tappet spring must be compressed for proper 
seat installation. 


Position washer (8) and seat (9) over spring (7). 


S 
\ 
N 
si 


555 
Insert button (10) into seat (9) and secure with ring (11). 


TA310892 


FUEL INJECTION PUMP (PSU) REPAIR (CONTINUED) 


3-67 


J Install new lower head packing (12) into housing (13). 
K Install new upper head packing (14) onto head assembly (2). 
NOTE 
Make sure locking screw keyway on head 


assembly is in line with locking screw hole in 


LOCKING SCREW housing. 


HOLE | 
Insert assembled head assembly (2) into housing (13). 


M Install head locking screw (15) and washer (16) in housing (13). 
N Tighten screw (15) into keyway on head assembly (2). 
O Back off screw (15) two turns. 


P Attach head assembly (2) to housing (13) with four 
capscrews ( 17) and clamps (18). 


Q Torque screws (17) alternately to 13-15 lb-ft. 


R Tighten locking screw (15). 
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FUEL ІМ) ECTION PUMP (PSU) REPAIR (CONTINUED) 


VALVE TEST 
ADAPTER 


VALVE TEST 
ADAPTER 


TEST STAND 


TM 9-2815-221-34&P 


Place delivery valve assembly (19) and spacer (20) into valve 
test adapter (TSE76226). 


Insert spring (21) and delivery valve holder (22) into valve 
test adapter. 


Torque delivery valve holder (22) to 70-75 lb-ft. 


NOTE 


Make sure all external connections are tight and 
test stand is in good working order. 


Attach valve test adapter (TSE76226) to manually 
operated test stand. 


Test delivery valve assembly for opening pressure of 
300-600 psi. 


NOTE 


Delivery valve must hold 275 psi for 30 seconds 
without leaking. 


Reduce test sand pressure to zero. 
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FUEL ІМ) ECTION PUMP (PSU) REPAIR (CONTINUED) 


VALVE TEST 
ADAPTER 


€) 


Y Remove delivery valve holder (22), spring (21), delivery 
valve assembly (19) and spacer (20) from valve test adapter 
(Т5Е76226). 


Z Inspect spring (21). Replace spring (21) if nicked or worn. 


CAUTION 


Lapping compound (item 14] Appx O) must not 
come in contact with relief piston during lapping. 


All lapping compound (item 14,[Appx С) must be 
removed before installing delivery valve 
assembly into hydraulic head. 


NOTE 


If delivery valve assembly leaks, valve seat may 
be lapped to seat in delivery valve body with lap- 


ping compound (item 14] Appx С). 


АА Insert spacer (20), delivery valve assembly (19), and spring 
(21) into upper head assembly (2). 


NOTE 


Final torque of valve holder and capnut is done 
after timing pump. 


АВ Install and tighten delivery valve holder (22). 
АС Install gasket (23) and capnut (24). 


AD Torque capnut (24) to 55-60 lb-ft. 
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3-70 TM 9-2815-221-348P 
FUEL INJECTION PUMP (PSU) REPAIR (CONTINUED) 


AG Install new packing (27) on control unit assembly (28). 
AH Install control unit assembly (28) into housing (13). 
Al Place pump with control unit assembly (28) facing up. 


А) Move metering sleeve about 1/16 inch away from bottom of 
hydraulic head. 


AE Install new packing (25) on open end of tappet (26). 


AK Lineup control unit pin (29) with groove on metering sleeve. 
AF Insert tappet (26) into gear face (6). (Slight resistance will be encountered due to packing.) 


TA310896 


FUEL INJECTION PUMP (PSU) REPAIR (CONTINUED) 


AL If flange on control unit assembly (28) does not fit flush AM Place retaining plate (30) and setscrew (31) over flange end 
with pump housing (13), remove control unit (28) and repeat of control unit assembly (28). 


steps Al and А). 
АМ Secure control unit (28) to housing (13) with two screws (32) 


NOTE and tab washers (33). 
Flat head end of control unit pin must engage АО Bend tabs of washers (33) against screw head (32) апа re 
metering sleeve in hydraulic head assembly. taining plate (30). 


АР Install discharge fittings (34) in head assembly (2). 

AQ Install timing screw (35) and washer (36) in housing (13), 
AR Tighten timing screw (35) securely. 

AS Install bleed valve (37). 
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TM 9-2815-221 -348P 
FUEL INJECTION PUMP (PSU) REPAIR (CONTINUED) 


INSTALLATION 


e 


UN 


NOTE 


@ 


Prior to installing the fuel pump the No. 1 (front) 
cylinder must be set on compression. 


Insert valve push rod (1) into No. 1 cylinder intake bore. 
COUNTER- 


CLOCKWISE 
(AS VIEWED 
FROM BACK SIDE) 


Rotate flywheel (2) counterclockwise until push rod rises. 


Continue to turn flywheel (2) until push rod falls. 


Move flywheel top center (ГС) mark (3) directly in line with 
timing pointer (4). 


Remove push rod. 


NOTE 


Prior to installing fuel pump, No. 1 (front) 
cylinder must be set on compression. 


Rotate flywheel clockwise to PC mark (5). 
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FUEL INJECTION PUMP (PSU) REPAIR (CONTINUED) 


С Remove timing screw (6) and washer (7). 


H Insert 1/8-inch diameter brass wire into timing screw hole. 
NOTE 


Do not force wire. 


Turn pump face gear (8) until wire slips into place, locking 
gear. 
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Install new preformed packing (9) in pump (10). 
NOTE 
Make sure shims are correct thickness. Check 
shim thickness stamped on cylinder block ab: ve 
injection pump. 


Install fuel injection pump (10) апа shim(s) (11 with four 
flat washers (12), lockwashers (13) and nuts (14). 


Torque nuts (14) evenly to 15-16 Ib-ft. 
Remove brass wire from timing screw hole 


Replace timing screw (6) and washer (7). 
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FUEL INJECTION PUMP (50) REPAIR 
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FUEL INJECTION PUMP (50) REPAIR (CONTINUED) 


3-75 


LEGEND 


Screw, adjusting 

Nut (3) 

Lockwasher (3) 

Screw, retainer (2) 

Washer, tab (2) 

Plate, retaining 

Pin 

Washer, plain 

Link, ball joint 

Control unit assembly 
Gasket, preformed packing 
control unit (part of assembly) 
Pin, plunger sleeve control 
unit (part of assembly) 
Housing 

Overflow fitting 

Gasket, copper, timing hole 
Screw, timing hole 

Tappet 

Gasket,preformed packing, tappet 
Ring, spring 

Button, plunger 

Ring, retaining-plunger 
Guide, lower spring 


23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 


Spring, tappet 

Washer 

Gear face 

Washer, thrust 

Guide, plunger 

Retainer, gear 

Screw, hydraulic head (4) 
Clamp, hydraulic head (4) 
Gasket, preformed packing, upper 
Capnut, delivery valve 
Gasket, capnut 

Holder, delivery valve 
Spring, delivery valve 
Valve assembly, delivery 
Spacer, delivery valve 
Screw, set 

Ball, sealing 

Head 

Sleeve, metering 
Plunger 

Gasket, preformed packing 
Fitting, discharge (2) 
Nameplate 

Screw, drive, nameplate 


А 90 


TM 9-2815-221-34&P 


3-76 ТМ 9-2815-221 -348P 
FUEL INJECTION PUMP (50) REPAIR (CONTINUED) 


REMOVAL 
Refer td page 3-58) 
DISASSEMBLY 


CAUTION 


Aluminum injection pump housing, including 


mounting flange, must not be clamped in vise. 
Refer t6 page 3-5В for fabricated mounting fix- 


ture information. 


NOTES 


Remove timing screw and gasket when gasket is 
leaking. 


Only remove overflow fitting when replacing. 
A Clamp mounting fixture (1) in vise. 


B | Mount pump (2) on fixture (1) іп an upright position and 
secure in place. 


С Remove control unit retaining screws (3), tab washers (4), 
and retaining plate (5). 


NOTE 
Plunger sleeve pin (8) will sometimes remain in 


metering sleeve (34) (hidden). Remove pin (8) with 
needle nose pliers or magnetic pencil. 


D Remove control unit (6), preformed packing (7) and plunger 
sleeve pin (8) from housing (9). Discard preformed packing (7). 


TA310902 


FUEL INJECTION PUMP (50) REPAIR (CONTINUED) 


Remove delivery valve capnut (10) and gasket (11)" 


CAUTION 
The delivery valve is mated to the delivery valve 
body and should not be interchanged. 
Remove delivery valve holder (12), delivery valve spring 
(13), delivery valve (14) and spacer (15). 
Remove head retaining screws (16) and camps (17). 
NOTE 
It may be necessary to tap bottom of hydraulic 
head (18) with soft mallet to remove from 
housing. 
Remove hydraulic head (18) and preformed packings 


(19 and 20) from housing (21). Discard preformed 
packings (19 and 20). 
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FUEL INJECTION PUMP (50) REPAIR (CONTINUED) 


Remove tappet (22) and preformed packing (23) from face 
gear bore. Discard preformed packing (23). 


Remove spring ring (24) and plunger button (25). 


SPRING 
COMPRESSION 
Install delivery valve holder (12) and capnut (10), finger 
tighten, and place hydraulic head (18) in inverted position. 


With plunger (26) at highest position, assemble spring com- 
pression tool (TSE76215) over lower spring seat (27), 
depress plunger spring (28) slightly with arbor press and 
remove plunger retaining rings (29). 


Release and remove lower spring seat (27). Remove capnut 
(10) and delivery valve holder (12). 


wORKBENCH 
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FUEL INJECTION PUMP (50) REPAIR (CONTINUED) 


CLEANING 


A 


WARNING 


Dry-cleaning solvent used to clean parts is poten- 
tially dangerous to personnel and property. Do 
not use near open flame or excessive heat. Flash 
point of solvent is 138 “F. 


Use dry-cleaning solvent (item В, Appx C) to thoroughly 
clean all metal parts. 


N Remove upper spring seat washer (30) and plunger spring (28). 


O Remove gear retainer (31) and face gear (32) from head (18) 
and thrust washer (33). 


CAUTION 


Plunger (26), metering sleeve (34), and hydraulic 
head (18) are mated parts and must be kept 
together. 


P Remove plunger (26) and metering sleeve (34) from hydraulic 
head (18). 


Q Remove plunger guide (35) from plunger (26). 


WARNING 


Particles blown by compressed air can be 
dangerous. Direct air stream away from user and 
other personnel in the area. Compressed air used 
for cleaning will not exceed 30 psi. Use only with 
effective chip-guarding and protective equipment 
(goggles/shield and gloves). 


B Dry all parts with compressed air making sure all hydraulic 
head ducts are blown out. 


C Apply film of clean lube oil (item 16] Appx С) to all parts 
prior to assembly. 
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FUEL INJECTION PUMP (50) REPAIR (CONTINUED) 


INSPECTION AND REPAIR 
A Inspect hydraulic head for cracks. Replace if necessary. 


B Use magnifying glass to inspect hydraulic head for scored, 
pitted, eroded, or damaged delivery valve seat. Refinish 
seat with lapping tool (TSE7986) and lapping compound 
(item 22, і 


Inspect hydraulic head for damaged discharge fitting 
threads. Replace fitting. Torque fitting to 70-75 lb-ft. 


D Inspect delivery valve assembly for scored, pitted, eroded, 
or damaged valve or body seat, or cracked body. Replace 
delivery valve assembly. 


Inspect delivery valve assembly for leakage. Refer to test 
on p 4-11. Replace if necessary. 


Inspect delivery valve spring and plunger spring for cracks, 
nicks, or wear. Replace if necessary. 


G Use magnifying glass to inspect plunger and metering sleeve 
for fine scratches, scuff marks, or dull areas on lapped sur- 
faces. These conditions indicate contaminated fuel. If condi- 
tions exist, check fuel filtering system. Head should not be 
replaced due to physical appearance of plunger or sleeve. 


H Inspect capnut for cracks, damaged threads, or damaged 
sealing surface. Replace capnut if necessary. 


Inspect delivery valve holder for damaged threads or lower 
gasket sealing surface. Replace holder if necessary. 


Inspect plunger guide for cracks, breaks, or excessive play 
between plunger guide and plunger shank. Replace if 
necessary. 


TM 9-2815-221-348Р 


K Inspect face gear for damage, worn teeth or guide slot, and 
cracks. Replace if necessary. 


L  Inspec thrust washer for scoring, grooving, or wearing. 
Replace if necessary. 


M Inspect plunger button for scoring, excessive wearing, or 
uneven wear pattern. Replace button if necessary. Refer to 
р 4-12 for button selection procedure. 


N Inspect plunger retaining rings for bends or breaks. 
Replace if necessary. 


O Inspect fit of spring ring in ring groove. Replace spring ring 
if loose. 


P Inspect gear retainer for excessive bending. Replace if 
necessary. 


Q Inspect tappet for wear at button pad at cam contact surface. 
Wear on cam contact surface must not exceed .002 inch. 


Distance between button pad and cam contact surface must 
be .207 -inch minimum as measured with a micrometer. 


BUTTON PAD 


207” MIN. 


Eu CONTACT SURFACE 
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FUEL INJECTION PUMP (50) REPAIR (CONTINUED) 


T Check clearance between flat on plunger sleeve pin апа 
WARNING mating slot in metering sleeve. If clearance exceed .0015 
inch, replace pin. 
Dry-cleaning solvent used to clean parts is poten- | ИЮ . 
tially dangerous to personnel and property. Do U Inspect plunger sleeve pin for sticking in control unit. Pin 
not use near open flame or excessive heat. Flash must be snug, but be free to rotate and move in and out. 
point of solvent is 1380 F. Replace if necessary. 


у Inspect pump housing for cracks, damaged threads, or 
R Hold sleeve of control unit assembly and rotate lever; shaft broken flange. Replace pump housing if necessary. 
must turn freely. If a binding condition exists, wash 


assembly in dry-dleaning solvent. If binding condition is W Check pump housing for damaged overflow fitting. Replace 
still present, replace control unit assembly. fitting if necessary. 
Replace control unit if shaft is loose on lever or flange is X Replace damaged hardware as necessary. 
broken. 
Y Replaceall gaskets at each overhauL 


ASSEMBLY 


NOTES NOTE 


Dip all parts in clean, calibrating or lube oil before If discharge fitting was darnaged and removed, 
assembly. install new fitting into head and torque to 70-75 Ib-ft. 


If setscrew and sealing ball were removed, install 
new sealing ball. Clean screw threads thoroughly 
and apply sealing compound (item 25) Appx С) to 
screw. Install setscrew and torque to 120-130 Ib-in. 
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3-82 
FUEL INJECTION PUMP (50) REPAIR [CONTINUED) 


INDENTIFICATION 
DOT UPWARD 


DISTRIBUTION SLOT 
(ALINED WITH TAB 
ON GUIDE) 


TAB ON GUIDE 
ALINED WITH 
NOTCH IN FACE 
GEAR 


FACE GEAR 
LINEMARK 


TM 9-2815-221-348Р 


A Invert hydraulic head (1) and place it on a dean workbench. 


B Insert metering sleeve (2) into hydraulic head (1) with the 
identification dot on the sleeve facing upward. 


CAUTION 


Do not use force when inserting plunger. Slight 
relocation of metering sleeve is normally required 
during insertion. 

I 


Insert plunger (3) through the lower head bore and plunger 
sleeve bore. 


D Apply thin film of petrolatum (item 25,[Appx С) to thrust 
washer (4) and assemble to face gear (5). 


NOTE 


Verify that plunger guide (6) fits properly into 
mating slot in face gear (5) with stamped letters 
of guide facing up. Then remove guide (6) from 
gear (5). 


Assemble plunger guide (6) to plunger with stamped letters 
fadng plunger top, and with tab of guide alined with 
plunger distributor slot. Position face gear (5) and thrust 
washer (4) over end of plunger (3) and make sure that 
plunger guide (6) is alined with seats in mating slot in face 
gear (5). 
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FUEL INJECTION PUMP (50) REPAIR (CONTINUED) 


NOTE 


Make sure gear retainer (7) snaps into mating 
grooves of hydraulic head (1) and face gear (5). 
Manually operate plunger (3) up and down to 
make certain that face gear (5) is assembled 
correctly. 


F Connect faced gear (5) to hydraulic head (1) with gear re 
tainer (7). 


CAUTION 


Plunger must beat highest position when 
hydraulic head is placed on arbor press. 


G Temporarily assemble delivery valve holder (8) and capnut 
(9), finger tighten, and place hydraulic head (1) on an arbor 
press in the inverted position. 


H Assemble upper plunger spring washer (10), spring (1 1), and 
lower spring seat (12) to face gear (5), 


TA310909 
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FUEL INJECTION PUMP (50) REPAIR (CONTINUED) 


ARBOR PRESS 


ТМ 9-2815-221-34&P 


Assemble spring compression tool (TSE76215) onto lower 
spring seat (12). Compress both with arbor press and install 
plunger retaining rings (13). 


Assemble plunger button (14) to end of plunger (3) and secure 
in place with spring ring ( 15). Make certain spring ring (15) is 
fully seated in lower spring seat (12) groove. 


Apply thin film of petrolatum (item 25,[Appx С] to preformed 
packing (16) and assemble to tappet (17) groove. 


Insert tappet (17) into face gear (5). 
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FUEL INJECTION PUMP (50) REPAIR (CONTINUED) 


M Apply thin film of petrolatum (item 25,[Appx С) to head 
preformed packings (18 and 19). Insert lower preformed 
packing (19) into pump housing bore. Assemble upper 
preformed packing (18) to groove in hydraulic head (I). 


NOTE 


Locating slot in head flange must be alined with 
locating slot on left side of housing. 


N Clamp pump mounting fixture (20) in vise, secure pump 
housing (21) to fixture and insert hydraulic head (1) into 
head bore. 


O Secure hydraulic head (1) to pump housing (21) with retain- 
ing damps (22) and capscrews (23). Torque screws evenly to 
13-15 Ib-ft. 


TA310911 


3-85 TM 9-2815-221 -34&P 


3-86 
FUEL INJECTION PUMP (50) REPAIR (CONTINUED) 


TM 9-2815 -221 -M&P 


NOTE 
Final tightening of timing screw is made at pump 
installation in engine. Screw should then be tor- 
qued to 20-25 Ib-in. 


Assemble timing hole gasket (24) and screw (25) to timing 
hole at rear of housing so screw is finger tight. 


Assemble delivery valve spacer (26) to delivery valve 
assembly (27). ` 


CAUTION 


Tightening must be done manually. No auto- 
matic tightening devices are to be used for step R. 


Assemble delivery valve assembly (27), delivery valve spring 
(28) and delivery valve holder (8) to head bore. Torque 
delivery valve holder (8) to 70-75 Ib-ft, then loosen and torque 
to 65-70 lb-ft. 


Assemble capnut gasket (29) and capnut (9) to delivery 
valve holder (8). Torque capnut to 50-55 Ib-ft, then loosen 
and torque to 60-65 Ib-ft. 
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FUEL INJECTION PUMP (50) REPAIR (CONTINUED) 


Assemble plain washer (30) and stop pin (31 ) to control unit 
lever hole that is closest to control unit shaft and secure in 
place with lockwasher (32) and nut (33). Torque nut to 20-25 
Ib-in. 


Apply a film of petrolatum (item 33| Аррх C) to control unit 
preformed packing (34) and assemble to control unit (35). 


Assemble sleeve pin (36) to control unit (35). 


CAUTION 


Rotate control unit lever 360 degrees. Failure to 
rotate 360 degrees indicates that sleeve pin is not 
engaging metering sleeve slot. 


Position control unit lever so that sleeve pin (36) is at 

б o'clock position, flats are horizontal; and dot is up. 
Make sure that head metering sleeve is at its lowest posi- 
tion and insert control unit (35) into pump housing (21 ). 


With control unit lever positioned with stop pin (31) at 

12 o'dock position, assemble control unit retaining plate 
(37) and secure plate in place with tab washers (38) and 
screws (39). Bend one tab of each washer (38) over edge of 
retaining plate. 
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FUEL INJECTION PUMP (50) REPAIR (CONTINUED) 


NOTE 


Bent over tab must be held against plate during 
torquing at assembly. 


Y Torque screws (39) to 20-25 Ib-in and bend one tab of each 
tab washer (38) against head of screw. 


Z Assemble adjusting screw (40), nut (41), and lockwasher (42) 
to retaining plate (37). Torque nut to 20-25 Ib-in. 


AA If ball joint link (43) was removed, assemble to control unit 
(35) lever using lockwasher (44) and nut (45). Torque nut to 
20-25 Ib-in. 

INSTALLATION 


Refer to page 3-72 
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FLYWHEEL AND RING GEAR REPAIR 


REMOVAL 


A Remove screw (1), lockwasher (2), and flat washer (3) from 
crankshaft (4). Discard lockwasher (2). 


CAUTION 


When installing flywheel puller tool make sure 
two outside bolts are tightened evenly. Make 
sure puller bar remains parallel with flywheel 
surface. 


B X Attach flywheel puller tool to tapped holes in flywheel (5). 


С  Tighten center bolt of puller tool until flywheel (5) breaks 
free of crankshaft. 


D Remove puller tool. 
E Remove flywheel (5). 


F Remove flywheel-to-crankshaft key (6). 


FLYWHEEL PULLER 
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FLYWHEEL AND RING GEAR REPAIR (CONTINUED) 


INSTALLATION 
DIAL INDICATOR 
A Place flywheel-to-crankshaft key (1) into crankshaft 


keyway. VALVE STEM WITH 


VALVE SPRING AND 


D 
B Install flywheel (2) on crankshaft (3). RETAINER REMOVE 


С Install flat washer (4), lockwasher (5), and screw (6) in 
crankshaft (3). 


D Torque screw (6) to 65-70 Ib-ft. 


Replacement flywheels are supplied without tim- 
ing markings because each flywheel must be fit- 
ted to its engine. The only accurate method of 
determining top dead center (TC) and port dos- 
ing (PC) points is to measure piston travel. 
Measurement should only be attempted with ac 
curate, dependable equipment. 


E Turn flywheel dockwise until No. 1 cylinder is on 
compression. 


F | Remove No. 1 exhaust rocker arm, valve spring locks, valve 
stem caps, valve spring retainer, and valve spring (p 3-38). 


G Allow exhaust valve to drop down onto top of piston. 


H Install dial indicator on top of No. 1 cylinder exhaust valve 
stem. 


For replacement of flywheel follow steps E-N. 
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FLYWHEEL AND RING GEAR REPAIR (CONTINUED) 


NOTE 
As piston comes up to TC there is very little 
change in dial indicator reading. Use extreme 
care when establishing TC mark. 
Turn flywheel until piston is at TC. 
Permanently mark ТС on flywheel opposite timing pointer (7). 
Zero dial indicator. 


NOTE 


Make sure valve is following piston and that 
reading is accurate. 


Turn flywheel counterclockwise until dial indicator shows 
about 0.200 inch. 


Turn flywheel clockwise slowly until dial indicator shows 
0.128 inch before top dead center (TC). 


Permanently mark PC on flywheel opposite timing pointer (7). 
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3-92 
OIL FILTER ADAPTER REPAIR 


REMOVAL 


A Remove two oil cooler line elbows(l). 


B Remove three bolts (2) and lockwashers (3). Discard lock- 


washers (3). 
C Remove oil filter adapter (4). 


D Remove and discard gasket (5). 


TM 9-2815-221 -M&P 
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DISASSEMBLY 


A Remove straight adapter (1) and elbows (2, 3 and 4) from 
adapter assembly (5), 


B Remove three screws (6) and lockwashers (7) from cover (8). 
Discard lockwashers (7). 


C Remove cover (8). 
D Remove spring (9), thermostat (10), and gasket ( 11). 


E Discard thermostat (10) and gasket (1 1). 
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OIL FILTER ADAPTER REPAIR (CONTINUED) 
CLEANING 


WARNING 


Dry-cleaning solvent used to clean parts is poten- 
tially dangerous to personnel and property. Do 
not use near open flame or excessive heat. Flash 
point of solvent is 138 ‘F. 


A Clean gasket mating surfaces with dry-cleaning solvent 
(item 8, Appx С) ог mineral spirits paint thinner (item 21, 
[Appx С). 


B Wipe mating surfaces of engine dry with clean, lint-free 


cloth (item 6, [Appx С). 


WARNING 
Particles blown by compressed air can be 


dangerous. Direct air stream away from person- 
nel in immediate area. 


C Flush oil ports and threaded holes clean with diesel fuel. 
D Air dry oil ports with clean, filtered, 15-psi compressed air, 


E Soak all metal parts in clean receptacle containing rust 
preventive (item 13,[Appx С). 


F Dry parts with clean, lint-free cloth and clean, filtered 
15-psi compressed air. 


G Coat all parts with oil prior to assembly (item 16| Appx С). 


INSPECTION AND REPAIR 


A Inspect adapter assembly for nicks or dents on gasket 
mating surf aces. 


B Inspect adapter assembly for cracks. 


с  Inspect threaded holes for damaged or excessively worn 
threads. 


D Replace adapter if defective. 
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3-94 
OIL.FILTER ADAPTER REPAIR ICONTINUED) 


ASSEMBLY 


A Install new thermostat (1) and spring (2) in adapter 
assembly (3). 


B Place new gasket (4) and cover (5) over thermostat (1) and 
spring (2). 


C Secure gasket (4) and cover (5) with three screws (6) and 
lockwashers (7). 


О Install elbows (8, 9 and 10). 


E Tighten elbow (8) to position of about 20 degrees left of top 
center. 


F Tighten elbow (9) to position of about 90 degrees left of top 
center. 


G Install straight adapter (11) on elbow (8). 
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INSTALLATION 


A Install new gasket (1) and oil filter adapter (2) on cylinder 
block with three bolts (3) and lockwashers (4). 


B Tighten bolts (3) evenly to 18-20 Ib-ft. 


C Apply single layer of sealant tape (item 20) Appx C), to 
threaded end of oil coder Line elbows (5). 


NOTE 


After tightening, elbows should be parallel to 
crankshaft. 


D Install and tighten two elbows (5). 
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BACKPLATE COVER AND GEARCASE COVER ASSEMBLY REPAIR 


3:95 


REMOVAL 


A Remove two screws (1) and lockwashers (2). Discard 
lockwashers (2). 


В Remove backplate cover (3) and gasket. Discard gasket. 


С Remove four screws (4) and lockwashers (5). Discard 
lockwashers (5). 


D Remove cover assembly (6) and gasket. Discard gasket. 


E Loosen screw (7) and remove governor arm (8). 
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BACKPLATE COVER AND GEARCASE COVER ASSEMBLY REPAIR (CONTINUED) 


DISASSEMBLY 
A Remove retaining ring (1) and yoke (2). 
В Р governor shaft (3) out of gearcase (4). 
NOTE 
Do not remove pressed-in components (bearings, 
seals and plugs) unless damaged, excessively 
worn, or loose. 


Set gearcase (4) on wood supports. 


Remove thrust ball bearing (5) if defective. 


MAIN BEARING 
DRIVE TOOL 


DRIVER PLUG 


E Drive out oil seal (6) with main bearing drive tool (420B326) 
and bearing driver plug (420-0281). 


Drive out needle bearing (7) and oil seal (8) with valve guide 
driver (420-0300). 
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BACKPLATE COVER AND GEARCASE COVER ASSEMBLY REPAIR (CONTINUED) 


CLEANING 


WARNING 
Dry-cleaning solvent used to clean parts is poten- 
tially dangerous to personnel and property. Do 


not use near open flame or excessive heat. Flash 
point of solvent is 138 oF. 


NOTE 


Be sure excess gasket material is removed from 
mating surface. 


Clean gearcase gasket mating surface with dry-cleaning sol- 


vent (item 8, Appx C) br mineral spirits paint thinner (item 
21, Appx С). 


Wipe dry with dean, lint-free doth (item 6,[Appx С). 
Flush gearcase dean with diesel fuel. 


Clean oil passages with fine deaning wire. 


WARNING 
Partides blown by compressed air can be 


dangerous. Direct air stream away from 
all personnel in immediate area. 


Dry oil passages with dean, filtered, compressed air at 15 psi, 


INSPECTON AND REPAIR 


A  I|nspec gearcase for nicks or dents on gasket mating surface. 


Inspect gearcase for cracks. 
Inspect bolt holes for damaged or excessively worn threads. 
Replace gearcase if damaged. 


Inspect components for scratches, nicks, or excessive wear. 
Replace defective components. 


NOTE 


When replacing roll pin, position with open end 
fadng crankshaft seal. 


Measure air distance between end of roll pin (1) and gasket 
surface of gearcase. Distance should be.811 inch. 
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BACKPLATE COVER AND GEARCASE COVER ASSEMBLY REPAIR (CONTINUED) 


OIL SEAL 
TOOL LOADER 


ASSEMBLY 


A Press thrust ball bearing (1) into place. 


BEARING 
DRIVER PLUG 


NEEDLE BEARING 
AND OIL SEAL 


Join oil seal tool loader (420-0338) and bearing driver plug 
(420-0281). 


NOTE 


Make sure oil seal is flush with outside surface of Oil seal lip must face toward driver plug. 
gearcase. 
Slide oil seal (4) into position with lip toward driver (420-0281). 
В With valve guide driver (420-0300), install needle bearing (2) 
and oil seal (3). E Remove oil seal tool loader (420-0338). 
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BACKPLATE COVER AND GEARCASE COVER ASSEMBLY REPAIR (CONTINUED) 


MAIN BEARING 
DRIVE TOOL 


3-99 


Place gearcase on firm flat surface. 


Install oil seal (4) with main bearing drive tool (420 B326) 
and bearing driver plug (420-0281). 


H Install governor shaft (5). 


| Install yoke (6) on shaft (5) with smooth side toward 
governor cup. 


J Install external retaining ring (7). 
K Check governor shaft (5) for binding. 
L Coat all components with oil (item 16[ Appx С). 


TA31 1207 
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BACKPLATE COVER AND GEARCASE COVER ASSEMBLY REPAIR (CONTINUED) 


INSTALLATION 
NOTE 


Do not use adhesive sealant on gearcase gasket. 


A Install new gearcase gasket (1) over locating pins. 


B Install governor arm (2) in shaft (3). 


C Tighten screw (4). 
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BACKPLATE COVER AND GEARCASE COVER ASSEMBLY REPAIR (CONTINUED) 


D Install hearing driver plug (420-0281) in gearcase cover (5). 


Position gearcase cover over end of crankshaft. 


Rotate governor cup (6) until one governor cup hole engages 
stop roll pin in gearcase cover. 


TA311209 
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3-102 TM 9-2815-221 -34&P 
BACKPLATE COVER AND GEARCASE COVER ASSEMBLY REPAIR (CONTINUED) 


G Hold governor arm (2) so smooth side of yoke (7) faces 
governor cup. 


Н Remove bearing driver plug (420-0281) from gearcase cover. 


| Slide gearcase cover (5) over crankshaft onto locating pins. 


Install new gasket and backplate cover (10) with two screws 
(11) and lockwashers (1 2). 


Tighten screws (11) by hand. 


[ Install four screws (8) and lockwashers (9) and hand tighten. Tighten six screws (8 and 11) evenly to 18-20 Ib-ft. 
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OIL BASE REPAIR 


3-103 


REMOVAL 
A Turn cylinder block (1) and oil base (2) on side. 


B Remove four screws (3) and lockwashers (4) from oil base (2). 
Discard lockwashers (4). 


CAUTION 


Do not pry oil base from cylinder block. Use soft 
mallet, if necessary, to separate oil base from 


үе 
ЕС 


С Separate oil Базе (2) from cylinder block (I). 


D Remove and discard oil base gasket (5). 
NOTE 
Do not place cylinder block in upright position 


until after removal of oil pump cup assembly, 
camshaft and valve tappets. 
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OIL BASE REPAIR-(CONTINUED} 
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INSTALLATION 


A Apply adhesive sealant (item 1| Appx C] to both surfaces of 
new oil base gasket (I). 


B Position new gasket on oil base (2). 


С Aline oil base (2) and gasket (1) with cylinder block base (3). 


D Install four screws (4) and lockwashers (5) in oil base (2), 
E Tighten screws evenly to 45-50 lb-ft. 


F Check that drain plug (6) is installed in oil base (2). 
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OIL PUMP ASSEMBLY REPAIR 


3-105 


REMOVAL 


A Remove cup assembly (1) from oil pump assembly. 


B Remove lockring (2) and washer (3) from crankshaft (4). 


C Remove two bolts (5) and lockwashers (6). Discard 
lockwashers (6). 


D Remove oil pump assembly (7). 
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OIL PUMP ASSEMBLY REPAIR (CONTINUED) 


CLEANING 


WARNING 


Dry-cleaning solvent used to clean parts is poten- 
tially dangerous to personnel and property. Do 
not use near open flame or excessive heat. Flash 
point of solvent is 138 “Ғ. 


A Clean gasket mating surfaces with dry-cleaning solvent 
(item 8, Appx C) br mineral spirits paint thinner (item 21, 


Wipe dry with dean, lint-free cloth (item 6[ Appx С). 


Flush cup assembly (1) with dean diesel fuel. 


WARNING 
DISASSEMBLY Partides blown by compressed air can be 
dangerous. Direct air stream away from all 


A Remove two screws (1) and lockwashers (2) from body (3). personnel in immediate area. 


Discard lockwashers (2). 
B Remove cover assembly (4) and gasket (5). Discard gasket (5). Dry cup oil ports with dean, filtered, 15-psi compressed air. 


C Remove drive gear (6) and idler shaft (7). Soak all metal parts in dean receptade containing rust 


preventive (item 17,[Appx C). 
D Remove retaining ring (8), gear (9), and key (10). 


Wipe metal parts dry with dean, lint-free doth (item 6, 


E Remove gear assembly (11) and thrust washer (12). 


F Remove plug (13) from cover assembly (4). Coat all parts with oil prior to assembly (item 16, Appx С). 
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OIL PUMP ASSEMBLY REPAIR (CONTINUED) 


INSPECTION AND REPAIR 
NOTE 


Except for minor thread repair, do not attempt 
repairs to oil pump or cup assembly. 


А Inspect cup screen (1) for breaks or deterioration and inlet 
line for defective threads. 


3-107 


B Inspect gears (2) and gear assembly (3) for excessive wear, 
cracks or breaks on gear teeth. 


C Inspect body (4) and cover assembly (5) for wear caused by 
gears (2). 
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OIL 


PUMP ASSEMBLY REPAIR (CONTINUED) 
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ASSEMBLY 


Coat all pump parts with oil during 
assembly [p 3-2). 


Install plug (1) in cover (2). 


Slide thrust washer (3) over shaft of gear assembly (4). 


Insert gear assembly (4) shaft through cover (2). 


Install key (5), gear (6) and retaining ring (7) on gear 
assembly (4) shaft. 


` Install idler shaft (8) in body (9). 


TM 9-2815-221-34&P 


Install gear (10) on idler shaft (8). 
NOTE 
Gaskets are available in different 
thicknesses. Use thinnest gasket that 
allows free movement of pump shaft. 


Coat new gasket (11) with adhesive sealant (item 1, Appx €). 


Secure gasket (11) and cover assembly (2) to body (9) with 
two screws (12) and lockwashers (13). 


Tighten two screws (12) evenly to 10-12 lb-ft. 
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ОП PUMP ASSEMBLY REPAIR (CONTINUED) 


INSTALLATION 
NOTE 


Allow 0.005-inch gear lash between pump and 
crankshaft gears. 


A Insert oil pump assembly (1) through backplate opening. 


B Install two screws (2) and lockwashers (3). 
C Torque two screws (2) to 15-20 Ib-ft. 


D Adjust oil pump assembly (1) (p 4-13). 
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OIL PUMP ASSEMBLY REPAIR (CONTINUED) 


TM 9-2815-221-34&P 


Apply single layer of sealant tape (item 20[ Appx б) to 
threaded end of cup assembly (4). 


NOTE 


After installation, pick-up cup screen must be 
parallel to crankshaft. 


Screw cup assembly (4) into cover assembly (5). 


Rotate crankshaft to check clearance between crankshaft 
and cup assembly (4). 


NOTE 


Make sure washer keyway engages crankshaft 
gear key. 


H Install washer (6) over front crankshaft extension and over 
crankshaft gear. 


I Install lockring (7). 
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GOVERNOR AND CAMSHAFT ASSEMBLY REPAIR 


REMOVAL 


A Insert screwdriver between camshaft gear (1) and gearcase 
backplate (2). 


CAUTION 


Do not damage lobes or gear journals when re- 
moving camshaft. 


Pry governor and camshaft assembly (3) free from cylinder 
block. 


C Rotate camshaft while pulling camshaft assembly (3) from 
cylinder block. 


D Remove thrust washer (4). 


NOTE 


Tappets located behind backplate can be 
removed by using a long-handled magnet. 


E Remove four valve tappets. 
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3-112 TM 9-2815-221-348Р 
GOVERNOR AND CAMSHAFT ASSEMBLY REPAIR (CONTINUED) 


DISASSEMBLY 


CAUTION 


Do not damage lobes or gear journals when E Using a gear puller, press camshaft (7) free from camshaft 
removing camshaft. gear (8). 


A Remove retaining ring(l). F БКетоуе camshaft gear key (9). 


G Remove thrust washer (10). 


CAUTION Жо ; 
H Remove external retaining ring (11). 


Do not drop or lose steel balls. 


I Using a gear puller, remove injection pump drive gear (12). 


B Remove governor cup (2) and ten steel balls (3). J Remove drive gear key (13). 

C Remove three screws (4) and spacer (5). NOTE 

D Insert hollow tube or pipe over governor pin (6) and inside Do not remove governor pin (6) unless excessively 
gear bore, to protect pin. damaged or worn. 
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GOVERNOR AND CAMSHAFT ASSEMBLY REPAIR (CONTINUED) 
CLEANING 


WARNING 


Dry-cleaning solvent used to clean parts is poten- 


tially dangerous to personnel and property. Do 
not use near open flame or excessive heat. Flash 
point of solvent is 138 ‘F. 


A Clean camshaft and component parts with dry-cleaning 
solvent (item 8, Appx С), or mineral spirits paint thinner 
(item 20, Appx С). 


В Wipe dry with clean, lint-free cloth (item 6,[Appx С). 


С Apply light film of oil (item 16,[Appx C) to lobes and gear 
journals. 


LOBES 


BEARING 
BEARING JOURNAL 


JOURNAL 


INJECTION PUMP 
CAM LOBE 
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INSPECTION AND REPAIR 


A Inspect camshaft and gears for cracks using magnetic- 
particle inspection or dye-penetrating technique. 


B Replace camshaft or gears if cracks are evident. 


c Replace camshaft if lobes are excessively worn, pitted, or 
scored. 


D Using a fine stone, dress camshaft lobes that are slightly 
scored. 


E  Inspect bearing journals for scoring, pitting, or excessive wear. 


F Replace camshaft if front bearing journal is less than 
2.2485-inch diameter. 


G Replace camshaft if rear bearing journal is less than 
1.860-inch diameter. 


H Replace camshaft and injection pump gears if excessively 
worn, pitted, nicked, or scored. 


TA311221 
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3-114 ТМ 9-2815-221-34&P 
GOVERNO? ANIC AMCHAFT АСЕМА! Y REPAIR CONTINUED) 


I Replace governor cup (1) if race surface is grooved or rough, 
or if cup is excessively loose or wobbly (when installed). 


J Replace steel balls (2) if balls have flat spots or grooves. 


K Replace spacer (3) if grooves are worn or rough. 


ASSEMBLY 
A Heat injection pump drive gear (1) to 350 ‘F for one-half hour. C Install drive gear (1). 
B Install gear key (2). D Install retaining ring (3) forward of drive Беаг(|). 
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GOVERNOR AND CAMSHAFT ASSEMBLY REPAIR (CONTINUED) 


Install thrust washer (4) over gear end of camshaft. 
Heat camshaft gear (5) to 350°F for one-half hour. 
Install gear key (6). 

Install camshaft gear (5). 


Check that governor pin (7) extends 0.7812 inch from cam- 
shaft gear (5). 


3-115 


NOTE 


Drive pin into required dimension. If less than 
0.7812 inch, replace pin. 


Install spacer (8) with three screws (9). 


Hold camshaft, gear end up, and install ten steel balls (10) 
into spacer slots (8). 


Install governor cup (11) and retaining ring (12). 


Apply heavy grease (item 14 Appx ©) to governor pin (7). 


INSTALLATION 


A Apply thin coat of oil (item 16,[Appx C] to each valve tappet. 


NOTE 


Make sure solid end of valve tappet faces 
crankshaft. 


B Insert four valve tappets 1) into valve tappet bores. 
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3-116 ТМ 9-2815-221-348Р 
GOVERNOR AND CAMSHAFT ASSEMBLY REPAIR (CONTINUED) 


с — Расе thrust washer (2) over front bearing journal and 
against back surface of camshaft (3). 


D Apply thin coat of oil (item 16, Appx C)|to camshaft front 
and rear main bearing journals. 


NOTE 


Do not scratch or mar bearing surfaces during 
installation. 


E Insert camshaft assembly (4) through front main bearing 
opening and carefully seat front and rear camshaft journals 
in bearings. 


NOTE 


During installation, rotate crankshaft drive gear 
slightly to obtain proper gear mesh. When pro- 
perly meshed, timing marks must be opposite 
each other. 


F Aline timing mark on camshaft gear (5) with mark on 
crankshaft gear (6). 
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CONNECTING ROD AND PISTON ASSEMBLY REPAIR 


REMOVAL 
NOTE 
Connecting rod and rod cap are a matched set 
and must not be separated. Connecting rods and 
rod caps are not interchangeable. 


Remove two self-locking bolts (I). 


Remove connecting rod cap (2). 


CAUTION 


72 
2 
A 
2 
2 


Make sure cylinder walls are clean. Remove car- 
bon buildup on cylinder walls with ridge reamer 
before removing piston. Do not scratch or mar 
polished surface of crankshaft journals. 


Using a wood dowel, push piston out through top of 
cylinder block. 
Loosely secure connecting rod cap (2), 


Repeat steps A-D for bolts (3) and сар (4). 
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3-118 TM 9-2815-221-34&P 


CONNECTING ROD AND PISTON ASSEMBLY REPAIR (CONTINUED) 


DISASSEMBLY 
Remove and discard piston rings (1). 
Remove piston pin retainers (2). 


Push out piston pin (3). 


Separate piston (4) from connecting rod (5). 


Remove connecting rod bearings (6) if damaged or ex- 
cessively worn. 


Remove and discard sleeve bearings (7). 
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CONNECTING ROD AND PISTON ASSEMBLY REPAIR (CONTINUED) 
CLEANING 


WARNING 
Dry-cleaning solvent used to clean parts is poten- 
tially dangerous to personnel and property. Do 


not use near open flame or excessive heat. Flash 
point of solvent is 138°F. 


A Clean piston and connecting rod parts with dry-cleaning 
solvent (неп 8 Врох СТО mineral spirits paint thinner 
(item 21, [Appx С).” 


WARNING 
Compressed air used for cleaning purposes will 
not exceed 30 psi. Use only with effective chip 


guarding and personal protective equipment 
(goggles/shield, gloves, etc.). 


INSPECTION AND REPAIR 


NOTE 


Replacement pistons with piston pins and rings 
are available in standard size and 0.010-, 0.020-, 
and 0.030-inch oversize. 


A Replace piston and pin if piston is damaged or excessively 
worn. (See table, page 3-120 for connecting rod and piston 
wear limits). 


3-119 


B Dry parts with compressed air under moderate pressure. 
C Clean all piston ring grooves with stiff brush. 


D Clean ring groove oil holes. 


WARNING 


Wear protective rubber gloves, apron, and gog- 
gles when working with carbon-removing com- 
pound. Work in a well ventilated area. If com- 
pound contacts skin, flush skin immediately with 
fresh water. 


E | Remove all carbon and varnish deposits from piston with 
carbon-removing compound (item 7,| Appx C). 


NOTE 


Piston pins should push-fit into piston at room 
temperature. 


B Replace piston and pin if pin is loose (see table, p 3-120). 


NOTE 


To check ring gap, fit each ring to cylinder wall at 
bottom of its travel. Use a piston to square ring 
in cylinder bore. 


C Check replacement rings for proper ring gap, using a feeler gage. 
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CONNECTING ROD AND PISTON ASSEMBLY REPAIR (CONTINUED) 


NOTE -F 1пѕресё connecting rod bearings for burrs, breaks, pitting, 
and wear. 
If oversize pistons are used, use correct oversize 
rings. Do not exceed maximum clearance (table G Remove all burrs. 


low). 
PE) H If either rod bearing is worn or damaged, replace both bear- 


File butt ends of rings if gap is too small. ing halves. 
| heck cl ecti i d 

Inspect connecting rods for damage. Use magnetic particle с саа. кемел connec ио Dealings ам 

I crankshaft journal (table below). 

inspection or dye-penetrating technique to detect cracks. 


Replace connecting rod if defective. NOTE 


Connecting rod bearings are available in O. 010- 
AUTION : 

SARU and 0.020-inch undersize. 

ee are a matched set and If bearings are defective, replace with new standard or 
ie ee та е: undersize bearings. 


Piston diameter measured below oil ring groove DJEAM DJBMA 
Piston (standard) 3.4915 min. dia. 3.2415 min. dia. 
Piston (0.010-inch oversize) 3.5015 min. dia. 3.2515 min. dia. 
Piston (0.020-inch oversize) 3.5115 min. dia. 3.2615 min. dia. 
Piston (0.030-inch oversize) 3.5215 min. dia. 3.2715 min. dia. 
Piston-ring groove width 0.102 max. 
Top compression ring groove 0.101 max. 
Second compression ring groove 0.101 max. 
Third compression ring groove 0.100 max. 
Oil control ring groove 0.010 to 0.020 max. 


Piston ring gap (installed) 
Piston pin Thumb push-fit 


Clearance at piston 0.0002 to 0.0007 
Clearance at connecting rod sleeve bearing 
Connecting rod bearings: 
Bearing-to-crankshaft journal clearance 0.0010 to 0.0033 0.0010 to 0.0030 
measured perpendicular tocrankpin axis 
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CONNECTING ROD AND PISTON ASSEMBLY REPAIR (CONTINUED) 


A Install sleeve bearings (I). 
B Press bearings (1) flush with sides of rod (2). 
с Install piston rings (3) оп piston (4). 
NOTE 
Make sure no ring gap is in line with piston pin. 


D Stagger ring gaps one-fourth of the way around piston (4). 


E Apply light film of oil (item 16, Аррх ©) to rings (3) and 
piston (4). 


F Install piston (4) on connecting rod (2). 
G Apply light film of oil (item 16, Appx €) to piston pin (5). 


| H Install piston pin (5) and retainers (6). 


CAUTION 


Be sure mating surfaces are clean. 


1 Install connecting rod bearing halves (7) in connecting rod 


ASSEMBLY (2) and rod cap (8). 


NOTE J Loosely secure rod cap (8) and bearing halves (7) on connect- 


Allow 0.0625-inch to O. 1094-inch oil groove ША pits 9, 


between sleeve bearings. 


TA311229 


3-121 TM 9-2815-221-34&P 


3-122 ТМ 9-2815-221-34&P 
CONNECTING ROD AND PISTON ASSEMBLY REPAIR (CONTINUED) 


Turn crankshaft so journal for piston to be installed is at 
bottom center position. 


Place connecting rod and piston assembly into cylinder bore 
until ring compressor rests on cylinder block surface. 


Rotate piston and ring compressor so mark on piston top 
faces front of engine. 


NOTE 
Guide connecting rod to prevent damaging 


crankshaft journal and to ensure rod is firmly 
seated on journal. 


Using а wood доме! gently tap piston down into cylinder. 


Remove piston ring compressor. 


CAUTION 


Make sure witness marks on connecting rod and 
INSTALLATION rod cap are properly alined. 


A Coat piston, rings and cylinder walls with oil (item 16 ГАррх С). 

Secure connecting rod cap and bearing (2) to connecting rod 
B Install ring compressor over piston and tighten. (3) with self-locking bolts (І). 
С Remove two bolts(l). Tighten bolts (1) evenly to 27-29 Ib-ft. 


D Separate connecting rod cap (2) from connecting rod (3). Rotate crankshaft to check for binding. 


E Apply film of oil (item 16[ Appx 0) to connecting rod bear- Repeat steps A-M for remaining connecting rod and piston 
ing surfaces. assembly. 
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CRANKSHAFT AND GEARCASE BACKPLATE REPAIR 


GEAR PULLER 


PULLER 
REMOVAI. 


A Using gear puller ring (420-0275) and gear puller, remove 
crankshaft gear (1). 


С Remove two screws (3). 
D Remove screw (4) and lockwasher (5). Discard lockwasher (5). 


E Remove backplate (6). 


B Remove crankshaft gear key (2). F Remove апа discard backplate gasket. 
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3-124 TM 9-2815-221-34&P 
CRANKSHAFT AND GEARCASE BACKPLATE REPAIR (CONTINUED) 


G Remove six bolts (7) and hardened washers (8). Discard 
washers (8). 


H Remove bearing plate (9). 
NOTE 
Note thickness of shim before discarding. 


I Remove and discard two bearing plate gaskets (10) and one 
steel shim (11). 


NOTE 


Carefully rotate crankshaft to clear rear cylinder 
block opening during removal. 


J Remove crankshaft (12). 


K Remove two thrust bearing washers (13) from each end of 
crankshaft (12). 
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CRANKSHAFT AND GEARCASE BACKPLATE REPAIR (CONTINUED) 


CLEANING 


WARNING NOTE 
Front and rear main bearings are available in 


Dry-cleaning solvent used to clean parts is poten- ! ! 
0.010- and 0.020-inch undersize. 


tially dangerous to personnel and property. Do 
not use near open flame or excessive heat. Flash 


point of solvent is 138°F. В  Inspect crankshaft journals for grooving, ridges, and scor- 


ing. Measure crankshaft at points listed in table below. 


Clean crankshaft using dry-cleaning solvent (item 8, Appx d) or 
mineral spirits paint thinner (item Царк C). WEAR LIMIT INCHES) 


3/16-INCH WIDE Connecting rod bearing journal 2.0582 min. dia. 
FILLET (4 PLACES) Main bearing journal 2.2417 min. dia. 
Crankshaft outer diameter 
Out-of-round 0.001 max. 
FRONT BEARING Taper 0.001 max. 


Regrind crankshaft journals if journal diameters are not 
within limits or if journals are scored, ridged, or grooved. 
Regrind to next available undersize bearing size. Regrind or 
polish to number eight finish. 


If crankshaft has been reground, shot peen crankshaft 
fillets after regrinding: 


AR BEARING 
JOURNAL CONNECTING ROD | mE 
BEARING JOURNAL Mask connecting rod bearing journals. 


INSPECTION AND REPAIR Shot peen fillets for 30 seconds each, with shaft turning 
at 15 rpm, using 0.019-inch diameter cast steel shot. 


A Inspect crankshaft for cracks using magnetic partide in- 
spection or dye-penetration method. Replace crankshaft if Almen gage reading against shot-peened area should be 
cracked. 0.012A intensity per MIL-S-13165. 
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3-126 
CRANKSHAFT AND GEARCASE BACKPLATE REPAIR (CONTINUED) 


ТМ 9-2815-221-348Р 


INS ALLATION 


А Apply heavy coat of oil (item 16, Appx С) К bearing journals 
and oil finished surfaces of crankshaft. 


NOTE 


Make sure thrust bearing washer oil grooves face 
center of cylinder block. Use grease (item 10, 


to hold in place. 


Install thrust bearing washer (1) between retaining pins (2) 
and inside cylinder block (3). 


CAUTION 


Make sure thrust bearing washer stays in posi- 
tion between retaining pins. Washer may be 
damaged if out of position. 


Insert crankshaft (4) through rear opening of cylinder block 
into thrust bearing washer and front main bearing. Rotate 
crankshaft to allow counterweights to clear cylinder block 
openings. 
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CRANKSHAFT AND GEARCASE BACKPLATE REPAIR (CONTINUED) 


3-127 


NOTE 


Make sure thrust bearing washer oil grooves 
face center of cylinder block. Use grease (item 10, 


to hold in place. 


D Place rear thrust bearing washer (5) between retaining pins 
on rear bearing plate (6). 


Install two new paper gaskets (7) and 0.020-inch-thick steel 
shim (8) over crankshaft (4). 


Install thrust bearing washer (5) and rear bearing plate (6) 
with two bolts (9) and washers (10). 


G Torque bolts (9) to 40-45 Ib-ft. 
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3-128 TM 9-2815-221-348Р 
CRANKSHAFT AND GEARCASE BACKPLATE REPAIR (CONTINUED) 


H Force crankshaft (4) in forward direction. Measure and 
record clearance between crankshaft (4) and thrust washer 
(5). Required clearance is 0.010- to 0.015-inch. 


NOTE 


Steps | through L apply only if specified 
clearance requirement is not met. 
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CRANKSHAFT AND GEARCASE BACKPLATE REPAIR (CONTINUED) 


Remove rear bearing plate (6) and thrust bearing washer (5). Install rear bearing plate (6) and thrust bearing washer (5) 
with six bolts (9) and six new hardened washers (10). 
NOTE 

Torque bolts to 40-45 Ib-ft. 

When using metal shims, 0.005-inch paper 

gaskets must be installed on each side of shim. NOTE 

To avoid too much gasket compression and to | | 

maintain bolt torque, do not allow paper gasket Improper shim thickness or thrust washer in- 

thickness to exceed 0.015 inch. stallation may cause crankshaft to bind. 


Install or remove new paper gaskets (7) and steel shims (8) M Rotate crankshaft (4) and check for binding. 
as required to provide 0.010- фо 0.015-inch clearance. 


N Coat new gearcase gasket with adhesive sealant (item 1, 


[Appx Q. 


0 Press gasket into place on cylinder block over locating pins. 
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3-130 TM 9-2815-221-348P 
CRANKSHAFT AND GEARCASE BACKPLATE REPAIR (CONTINUED) 


P Coat exposed gasket surface with adhesive sealant (item 1, 


D J. 
Q Place gearcase backplate (11) over locating pins. 
R Install screw (12) and lockwasher (13). 


S Install two screws (14). 


T Install crankshaft gear key (15) in keyway. 


CAUTION 


Protect machined portion of crankshaft when in- 
stalling crankshaft gear. 


Heat crankshaft gear (16) until it begins to discolor, about 
350 T. 


NOTE 


Make sure gear is tight against crankshaft 
shoulder and beveled edge faces crankshaft. 


Immediately install gear (16) on crankshaft (4) and tap into 
place using brass rod and hammer. 
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OIL BYPASS VALVE REPAIR 


CLEANING 


| WARNING 


Dry-cleaning solvent used to clean parts is poten- 
tially dangerous to personnel and property. Do 
not use near open flame or excessive heat. Flash 
point of solvent is 138 ‘F. 


A Clean plug (1), spring (2), and valve (3) with dry-cleaning sol- 
vent (item 8, r mineral spirits paint thinner (item 


21, [Appx C). 
B Wipe dry with clean, lint-free cloth (item 6,[Appx С). 


3-131 


DISASSEM BLY 
NOTE 


The oil bypass valve is located in the rear bearing 
plate. 


A Remove plug (1) and spring (2). 


B Remove oil bypass valve (3). 


WARNING 
Particles blown by compressed air can be 
dangerous. Direct air stream away from all per- 
sonnel in immediate area. 


C Air dry oil port with clean, filtered, 15-psi compressed air. 


D Soak parts in clean container containing rust preventive 


(item 9, [Appx С). 


Е Wipe dry with clean, lint-free cloth (item 6, Appx С). Air dry 
as in step С. 


F Coat parts with oil (item 16ГАррх С). 
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3-132 TM 9-2815.221-348P 
OIL BYPASS VALVE REPAIR (CONTINUED) 


INSPECTION AND REPAIR 


A Measure diameter of bypass valve (3). Replace valve (3) if 
diameter is less than 0.3365 inch or more than 0.3380 inch. 


B Measure free length of valve spring (2). Replace spring (2) if 
free length is less than 2.3125 (+ 0.0625 ) inch. 


C Using compression scale, compress valve spring (2) to 1.875 
inch. 


D Check scale for 2.225 (+0.0110) pounds compression. 
E Replace plug (1) if threads are worn or darnaged. 


ASSEMBLY 


A Lubricate plug(l), spring (2), valve (3), and oil port. 


B Insert valve (3) and spring (2). 


C Install andtighten plug (l). 
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CYLINDER BLOCK REPAIR 


3-133 


OIL SEAL 
INSTALLING TOOL 


MAIN AND САМ 
BEARING REMOVAL 
TOOL 


DISASSEMBLY 
NOTE 
Do not remove pressed-in parts such as bearings, 
plug and seals unless there is evidence of damage, 
excessive wear or looseness. 


A Remove crankshaft rear oil seal (1) from rear bearing plate 
(2) using oil seal installing tool (420-0250). 


В Drive crankshaft bearings (3) from rear bearing plate and 
cylinder block casting (4) using combination main and cam 
bearing removal tool (420-0325). 
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3-134 TM 9-2815-221-348P 
CYLINDER BLOCK REPAIR (CONTINUED) 


С Drive expansion plug (5) out from inside of cylinder block 
using proper size drift pin. 


254 


D Drive out front (6) and rear (7) camshaft bearings using 
combination main and cam bearing removal tool (420-0325). 


MAINAND CAM 
BEARING REMOVAL 
TOOL 
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CYLINDER BLOCK REPAIR (CONTINUED) 


F 


3-135 


Do not install oil bypass valve until rear bearing 
plate has been cleaned and inspected. 


Clean and inspect rear bearing plate (2). 


Inspect crankcase oil tube (8) for leaks or damage. ІТ defec- 
tive, do not attempt to replace tube or repair cylinder block. 


CLEANING — REAR BEARING PLATE 


WARNING 


Dry-cleaning solvent used to clean parts is poten- 
tially dangerous to personnel and property. Do 
not use near open flame or excessive heat. Flash 
point of solvent is 138 “F. 


Clean rear bearing plate with dry-deaning solvent (item 8, 
or mineral spirits paint thinner (item 21ГАррх С). 


Flush oil bypass port (p 3-131) using dean fuel. Use deaning 
wire to open oil port if necessary. 


Wipe dry with clean, lint-free cloth (item 6,[Appx С). 
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3-136 
CYLINDER ВІ ОСК REPAIR (CONTINUED! 


WARNING 


Particles blown by compressed air can be 
dangerous. Direct air stream away from all per- 
sonnel in immediate area. + 


D Air агу oil bypass port and all threaded holes with clean, 
filtered, 15-psi compressed air. 


CLEANING — CYLINDER BLOCK 


WARNING 


Dry-cleaning solvent used to clean parts is poten- 
tially dangerous to personnel and property. Do 
not use near open flame or excessive heat. Flash 


point of solvent is 138 “Ғ. | 


A Clean inside and outside of cylinder block with dry-cleaning 
solvent (item 8, Appx C) Jor mineral spirits paint thinner 
(item 21,[Appx С). 


B Clean out oil passages with deaning wire. Flush with dry- 
cleaning solvent (item 8 [Appx C] or mineral spirits paint 
thinner (item 21, [Appx С). 


TM 9-2815-221-34&P 


E Soak rear bearing plate in dean receptade containing rust 
preventive (item 13[Appx C]. 


F Dry rear bearing plate as in steps C and D. 
G Coat rear bearing plate with oil (item 16ГАррх С). 


C Clean all gasket and bearing surfaces with a stiff brush 
soaked in dry-cleaning solvent (item 8[ Appx C). 


D Clean all holes and recesses. 
WARNING 
Partides blown by compressed air can be 


dangerous. Direct air stream way from all per- 
sonnel in immediate area. 


E Air dry oil passages with dean, filtered, 15-psi compressed air. 


F Wipe cylinder block dry with clean, lint-free cloth (item 6, 
[Appx С). 
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CYLINDER RI OCK REPAIR (CONTINUED) 


INSPECTION AND REPAIR 
NOTE 


If engine block is cracked, engine cannot be 
repaired. Save all salvageable parts. 


A Use magnetic-particle inspection ог dye-penetrating 
method to check cylinder block for cracks. 


В Маке sure milled surfaces are free of pitting, burrs, carbon 
or damage. Remove gasket pieces and gasket cement from 
these surfaces. 


C Remove burrs from all bolt holes in machined surfaces. 

D Inspect cam tappet bores for scratches, scoring, and pit- 
ting. If necessary, lightly hone bores to remove glaze and 
scratches. Do not exceed the following limits: 


(1) Minimum bore 0.8755-inch diameter 
(2) Maximum Боге: 0.8765-inch diameter 


3-137 


NOTE 


If honing results in exceeding cylinder bore or 
out-of-round limits, rebore cylinder to next over- 
size. Pistons and rings are available in 0.010-, 
0.020-, and 0.030-inch oversize. 


E Inspect cylinder walls for scratches, scoring, and pitting. If 


only lightly marred, walls may be honed. Rebore cylinders if 
deeply scratched. 


F Measure and record diameter of cylinder walls. Measure 


cylinder wall in direction of crankshaft, and again 90 
degrees to crankshaft. Measure upper and lower bore to 
determine out-of-round condition. Compare measurements 
to following specifications: 


(1) Cylinder bore: 3.5000 +0.0005-inch diameter 
(2) Out-of-round limit 0.0015-inch maximum 
(3) Taper: 0.003-inch maximum 


G With piston installed, measure piston-to-cylinder wall 
clearance 90 degrees from axis of piston pin and below oil 
control ring. Clearance should be 0.0050 to 0.0070 inch. 
Oversize pistons may be used to obtain proper clearance. 
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3-138 
CYLINDER BLOCK REPAIR (CONTINUED) 


EXPANSIION PLUG 
RECESS 


CAM BEARING 
DRIVER 


BEARING OIL HOLES 
MUST ALIGN WITH OIL 
PORTS IN CYLINDER BLOCK 


INSTALL BEARING 
FLUSH WITH 
BOTTOM OF RECESS 


TM 9-2815-221-348P 


ASSEMBLY 
NOTE 


Crankshaft main bearings are available in 0.010- 
and 0.030-inch oversize. 


A Make sure oil holes are properly alined. Mark guide lines on 
bearings and cylinder block with chalk or soft lead pencil. 


B Using cam bearing driver (420B264) drive in new front cam- 


shaft bearing (1) flush with outside surface of cylinder 
block. 


Install rear camshaft bearing (2) flush with bottom of ex- 
pansion plug recesses. 


Coat new expansion plug (3) with sealing compound (item 


19, Appx С). 
NOTE 


Do not allow sealing compound to contact bear- 
ing surfaces. 


Insert expansion plug (3) into rear camshaft bearing recess. 


Expand plug (3) by striking center of plug sharply with 
hammer. 


Check that plug (3) is secure. 
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CYLINDER BLOCK REPAIR (CONTINUED) 


CAM BEARING DRIVER 


H Using cam bearing driver (420 B326) install crankshaft 
front main bearing (4) flush with inside surface of cylinder 
block. Drive bearing (4) in from inside cylinder block. 


CAM BEARING DRIVER 


CRANKSHAFTBEARING | Using cam bearing driver (420B326), install crankshaft rear 


OIL HOLE MUST ALINE : : ep ss . 
WITH REAR BEARING main bearing (5) flush with inside surface of rear bearing 


PLATE OIL PORT plate (6). 


BEARING MUST SEAT FLUSH 
WITH BEARING PLATE SURFACE 
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3-140 TM 9-2815-221-34&P 
CYLINDER BLOCK REPAIR (CONTINUED) 


Using bearing driver plug (420-0339) and crankshaft oil seal 
installing tool (420-0250) install new oil seal (7) flush with 


INSTALLING TOOL BEARING outside surface of bearing plate (6). 
DRIVER 


Apply thin coat of clean oil (item 16, to oil seals 
and bearing surfaces. 


Cover cylinder block assembly until ready to install parts. 
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CHAPTER 4 
FINAL INSPECTION 


CHAPTER OVERVIEW 
This chapter contains required test and adjustment procedures to be This chapter also contains engine run-in procedures and out-of-service 
performed on an assembled engine. protection requirements. 
Section | TESTS AND ADJUSTMENTS 
TEST STAND 
A Mount engine on test stand built according to specifications C Vent engine exhaust to outside air. Do not terminate exhaust 
shown on [page 4-2.ЇРаде 4-3 $hows engine mounted on test stand. pipes near inlet vents. Avoid sharp bends and use large radius 
elbows in pipe. Use seamless, flexible tubing between engine and 
B Test stand should contain accessory items required to run engine any rigid pipe, to restrict vibration. Increase exhaust pipe one 
such as air cleaner, batteries, control boxes, fuel supply, filters size for each additional 10 feet in length. 


and electrical cables. 


WARNING 


Carbon monoxide is a colorless, odorless and 
deadly poisonous gas which occurs in the exhaust 
fumes of the auxiliary power engine. Exposure to 


air contaminated with carbon monoxide produces 
symptoms of headache, dizziness, loss of muscle 
control, apparent drowsiness and coma. Perma- 
nent brain darnage or death can result from inhal- 
ing carbon monoxide gas. 
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4-2 
TESTS AND ADJ USTMENTS (CONTINUED) 


TYP 0 зв | 


түрөла $e L 


0.387 
0.38 L 


— o2s— | 


Test stand for auxiliary power unit 


Quantity 


TM 9-2815-221-348P 


Description 


Base angle 2.00 in. x 2.00 in. x 0.25 
in. x 27.44 in. tong 

Base angle 2.00 in. x 2.00 іп. x 0.25 
in. x 24.75 in. long 

Support angle 2.00 in. x 2.00 in. x 
0.25 in. x 23.06 in. long 

Support angle 2.00 in. x 2.00 in. x 
0.25 in. x 28.25 in. long 

Support angle 2.00 in. x 2.00 in. x 
0.25 in. x 19.38 in. long 

Support angle 2.00 in. x 2.00 in. x 
0.25 in. x 20.19 in. long 

Gusset 0.25 іп. x 1.75 in. x 1.75 in. 
long 

Pad 0.75 in. x 3.00 in. x 2.88 in. long 

Pad 0.75 in. x 2.25 in. x 2.00 in. long 

Pad 0.75 in. x 2.25 in. x 3.00 in. long 

Support angle 2.00 in. x 2.00 in. x 
0.25 in. x 19.38 in. long 


Material 


steel 
steel 
steel 
steel 
steel 
steel 
hr steel 
hr steel 
hr steel 


hr steel 
steel 
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TESTS AND ADJ USTMENTS (CONTINUED) 


STARTING ENGINE 


CAUTION 


Shroud door panel must be in place when 
operating engine. Engine damage could result 
from as little as 1 minute full-load operation 
without door in place. 


NOTE 


Provide supply of clean fuel (item 9 /Аррх C]. Make 
sure engine contains proper oil (LO 9-2380-267-12 or 
LO 9-2350-256-12). 


If engine is cold and ambient temperature is above 55 °F, 
switch PREHEAT to MOM ON for 20 seconds (1 minute if 
less than 55 ‘F) and hold in ON position. 


Place FUEL SHUTOFF switch in ON position. 


CAUTION 
Stop engine immediately if speed exceeds 2000 
+ 100 rpm. Adjust governor setting. 
Hold START switch in ON position. 
Release START and PREHEAT switches after engine starts. 


Check engine rpm immediately. Adjust governor for correct 


ENGINE MOUNTED ON TEST STAND 3 
rpm if necessary (р 4-16). 


ТАЗ10973 
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4-4 TM 9-2815-221-34&P 
TESTS AND ADJUSTMENTS (CONTINUED) 


STOPPING ENGINE NOTE 


Place FUEL SHUTOFF switch in OFF position. Maximum engine power will be reduced about 
four percent for each 1000 feet above sea level 
after first 1000 feet. 


BLEEDING FUEL SYSTEM 
A Disconnect fuel return line (1) at return line fitting (2). 
NOTE 


If pump lobe on camshaft is up, crank engine one 
revolution to permit hand priming. 


В Operate priming lever (3) on fuel transfer pump (4) until no air 
bubbles appear in fluid flowing from return line fitting (2). 


С Connect fuel return line (1) to the return line fitting (2). 


D Return priming lever (3) to disengaged position for normal 


INJECTION operation. 


PUMP 


TA310974 


TESTS AND ADJUSTMENTS (CONTINUED) 


FUEL TRANSFER PUMP TEST (DJBMA ONLY) 


A Check fuel supply. 


PRESSURE М 
САСЕ I В Маке sure shutoff valve is open. 


С Disconnect fuel line at transfer pump outlet fitting(l). 


D Operate fuel transfer pump priming lever (2). 


FUEL 
TRANSFER NOTE 


If transfer pump does not deliver fuel, repair or 
replace it (p 3-51). 


If transfer pump delivers fuel, test the pressure 
with pressure gage or manometer. (Refer to steps 
E through J below. 


E Connect pressure gage line to fuel transfer pump outlet 
fitting (1). 


F Operate priming lever (2) several times and watch the 
pressure gage needle. If pressure drops off rapidly, the 
valve or diaphragm is defective. 
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4-6 
TESTS AND ADJUSTMENTS (CONTINUED) 


TM 9-2815-221-34&P 


NOTE 


Provide fuel by gravity feed before starting 
engine. 


G Start engine (p 4-3). 
NOTE 
Pressure reading with engine running should be 
between 12 and 14 psi with pressure gage held 16 
inches above fuel pump. 
H Note pressure reading and stop engine. 
NOTE 
A fuel transfer pump repair kit is available. Refer 
to[Appendix В. Repair Parts and Special Tools 
List. When repairing fuel transfer pump, replace 
all parts contained in kit. 


(1) Low pressure 


e Indicates extreme wear in one or more component 
parts. Repair or replace the fuel transfer pump. 


e Indicates a weak or broken spring or worn linkage. 
Replace defective components. 


(2) High Pressure: Indicates diaphragm is too tight or 
spring is too strong. Replace defective component. 


Remove pressure gage. 


Connect fuel outlet line to fuel pump outlet fitting (1). 
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TESTS AND ADJUSTMENTS (CONTINUED) 


FUEL INJECTION PUMP TIMING (PSU AND 50) 

A Fuel injection pump timing requires use of proper thickness 
timing button (model PSU, item 25, p 3-52 and 3-59; model 
50, item 20, p 3-75 and 4-12). Pump was originally timed so 
port closing (рс) for injection occurs at 19 degrees before 
top center. 
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FUEL INJECTION PUMP ADJUSTMENT (PSU AND 50) 
A Loosen nut (1) on fuel injection pump (2). 
В Back off setscrew (3). 

Start engine. 


Adjust setscrew (3) to stop control unit throttle at smoke 
point or 2000(& 100) rpm at 11.5 hp (full load). 


Tighten nut (І). 


Stop engine. 


В When replacing a defective pump, and port closing (рс) 
dimension and button number of defective pump are known, 
use Method 1. 


Use method 2 if pc dimension and button thickness are not 
known, when replacing camshaft, or when retiming original 


pump. 
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TESTS AND АП) USTMENTS (CONTINUED) 


C Method 1 (PSU only) D Method 2 (PSU and 50) 


(1) Record button thickness and pe dimensions stamped NOTE 
on mounting flange of defective pump. 
Use standard timing button (no. 11). 
(Model PSU, see table, p 3-59; model 


50, see р 4-12). 


(2) Record pc dimension of new pump. 
(3) Calculate correct button thickness. 
EXAMPLE 

PC dimension of defective pump 1.109 
Button thickness of defective pump +0.107 
Total of A and B 1.216 
Subtract pc dimension of new pump - 1.103 
Button thickness for new pump 0.113 
Select button from list or[ page 3-66 with 
thickness closest to number in step Ж. (For this 
example use button 3, Code C.) 


(4) Install correct size button in new fuel injection pump. 


(5) Install fuel injection pump (p 3-66). 


(1) Install fuel injection pump (model PSU, p 3-72; 
model 50, p3-88). 


(2) Remove capnut (|), delivery valve holder (2), and 
spring (3). 


(3) Install valve holder (2) and capnut (I). 


TA310978 


TESTS AND ADJ USTMENTS (CONTINUED) 


D 


4-9 


Method 2 (Continued) 


(5) Set fuel injection pump control unit (5) to full fuel 
position. 


(6) Turn on engine fuel pump. 


(TC MARK 
NOT SHOWN) 


(7) Turn flywheel clockwise until fuel stops flowing from 
no. 1 cylinder fuel injection line (pc point where injec- 
tion begins). 
(8) Turn off engine fuel pump. 
(9) Check position of pc mark relative to timing pointer. 
(a) Pointer in line with pc mark - button thickness correct. 


(б) pointer before рс mark - early timing, use thinner 
button. 


(c) Pointer between pc and pc mark - late timing, use 
thicker button. 
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4-10 
TESTS AND ADJ USTMENTS (CONTINUED) 
D Method 2 (Continued) 
NOTE 


Distance of 0.1 inch on flywheel is equal to 0.003 
inch of button thickness. 


(10) Measure distance between ре mark and timing pointer. 


TM 9-2815-221-34&P 


For PSU model, increase or decrease button size by one 
button (table р 3-59) for each 0.1-inch difference 
measured in step 10. For 50 model, increase or decrease 
button size by one button (table 4-12) for each 0.001-inch 
difference measured in step 10. 


Remove fuel injection pump (model PSU, p 3-58; model 
50, p 3-76). 


Install correct size button in pump. 


Remove capnut (1) and delivery valve holder (2). 
Install spring (3). 
Install delivery valve holder (2) and torque to 75-80 lb-ft. 


Install capnut (1) and torque to 55-60 Ib-ft. 


Install fuel injection pump (p 3-66). 


Connect fuel injection line at no. 1 cylinder fuel injection 
nozzle. 
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TESTS AND ADJUSTMENTS (CONTINUED) 


DELIVERY VALVE ASSEMBLY TEST (50) 


A Assemble delivery valve assembly (1), spring (2), and holder 
VALVE TEST ADAPTER (3) to valve test adapter (TSE 76226). Torque adapter to 70- 
15 Ib- ft. 


NOTE 


Make sure all external connections are tight and 
test stand is in good working order. 


Attach valve test adapter to manually operated nozzle test 
stand. 


NOTE 


Leaking delivery valve assembly can be corrected 
by lapping valve seat to corresponding seat in de- 
СЕ TEST STAND livery valve body with small amount of lapping 
VALVE TEST ADAPTER < compound (item 23, Appx C).|Lapping compound is 
to contact valve and body seats only. Thoroughly 
Clean valve assembly following lapping operation. 


Slowly increase pressure to 300 psi. A rapid pressure drop 
indicates leakage past delivery valve seat. 


Slowly increase pressure until valve opens. Valve must 
open between 300 and 600 psi. If not, replace delivery valve 
spring and test assembly again. 
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4-12 
TESTS AND ADJUSTMENTS (CONTINUED) 


NEW PLUNGER BUTTON SELECTION (50) 
NOTE 


Due to wear during normal operation, the port 
Closing (pc) dimension may change slightly, mak- 
ing it necessary to change button thickness. 
Should the pc dimension obtained during timing 
procedure (p 4-7) vary more than 0.001 inch 

from the dimension stamped below the timing 
pinhole on the pump housing, proceed as follows. 


A Identify thickness of original plunger button and refer to 
table for plunger button thickness. 


PLUNGER BUTTONS 
Identification 


Thickness Part Number 
(inches) 


0.089 BO 853-10 10 cL 
0.092 BO 853-9 дог K 
0.095 BO 853-8 8 ог) 
0.098 ВО 853- 7 7 or Н 
0.101 BO853- 6 6or F 
‚104 ВО 853-11 11 

‚107 ВО 853- 5 бог E 
.110 ВО 853- 4 4or D 
.112 ВО 853- 3 З ог С 
ВО 853- 2 9 ог В 
ВО 853- 1 lorA 
BO 853-12 120r M 
BO 853-13 13 ог М 
ВО 853-14 МогР 
ВО 853-15 15or R 
BO 853-16 16 ог S 


ы» че» ШЫ ак» ОА e S =n СА а ЖЕ ше. ЖЫ СЫ 
` ` ` ` n ` ` 
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B Add plunger button thickness to old pc dimension. Subtract 
new pe dimension. The result is the required thickness for the 
new button. 


EXAMPLE: Original button thickness is 0.107 inch (Code 5 
or E). Old port closing dimension was 1.109 in- 
ches. New port closing dimension is 1.094 inches. 


1.109 1.216 
t .107 -1.094 
1.216 in. 0.122 in. 


C Refer to table to determine part number of button having 
the thickness dosest to the calculated dimension. 
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TESTS AND ADJUSTMENTS (CONTINUED) 


NOZZLE ASSEMBLY 


WARNING 


Do not allow nozzle spray to contact skin. Diesel 
fuel under pressure can penetrate flesh and cause 
serious injury and infection. 


NOTES 


Nozzle and holder assemblies are designed to 
open at 1900-1950 psi. After several hundred 
hours of operation, nozzle pressure will decrease 
to an acceptable 1750 psi. Use nozzle pressure 


tester to test and adjust nozzle assemblies. 


If streamers of fuel are visible or nozzle drips 
before reaching 1750 psi minimum opening 
pressure, nozzle is dirty or defective. If dirty, 
clean nozzle and valve (p 3-24). 


If defective, replace nozzle and valve together. 


Some chattering of nozzle is normal during 
pressure tests. 


A Remove setscrew (I). 


B Back off adjusting nut cover (2) several turns. 
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4-14 
TESTS AND ADJUSTMENTS (CONTINUED) 


С Insert socket head screw key through adjusting nut cover 
(2) into adjusting nut. 


Turn adjusting nut clockwise to increase pressure and 
counterclockwise to decrease pressure. 


Observe nozzle spray pattern. Good spray pattern will be 
cone-shaped with solid-appearing center surrounded by 
doud-like fog. Spray will be evenly atomized. 


Remove socket head screw key. 


MANIFOLD HEATER TEST 
Remove air cleaner adapter (p 3-5). 
Turn MASTER and PREHEAT switches ON. 
Check for glow of heaters in chamber of intake adapter. 


If heaters glow, turn MASTER and PREHEAT switches 
OFF. Go to step M. 


Check for +24 vde at heater terminal. 


Turn MASTER and PREHEAT switches OFF. 


TM 9-2815-221-348P 


G Tighten adjusting nut cover (2). 


H Install setscrew (1). 


| 


PATTERN Г | IN 


WARNING 
Do not disconnect wire leads to manifold heaters 


while PREHEAT or MASTER switch is ON. 
Electrical shock or injury may result. 


Remove manifold heaters (p 3-11). 

Inspect heater elements for breaks or deterioration. 
Replace defective heaters. 

Install manifold heaters (p 3-14). 

Repeat steps B and C. 

Turn MASTER and PREHEAT switches OFF. 


Install air deaner adapter (p 3-7). 
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TESTS AND ADJ USTMENTS (CONTINUED) 


FUEL SOLENOID TEST 


2 
PLUNGER 


A Disconnect solenoid control wire (1) at solenoid terminal (2). 


B Connect wire lead between positive terminal of low voltage 
tester (lvt) ammeter and solenoid terminal (2). 


C Connect control wire (1) to negative (—) terminal of І, 


CAUTION 

Current with solenoid energized (plunger up) 
should be about 0.3 amps. If current is much 
greater than 0.3 amps, turn fuel switch OFF im- 
mediately. Replace defective solenoid. 

D Place fuel switch in ON position. 

E Nate current on ammeter. 

F Place fuel switch in OFF position. 

FUEL SOLENOID ADJ USTMENT 


NOTE 


Solenoid plunger length is adjusted to fully stop 
fuel injection when solenoid is de-energized. 


A Loosen nut (3). 
B Back off adjustment screw (4) to fully stop fuel injection. 
C Tighten nut (3). 

NOTE 


If plunger sticks, remove solenoid. Clean plunger 
and plunger recess in solenoid. 
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4-16 
TESTS AND ADJUSTMENTS (CONTINUED) 


GOVERNOR SPEED ADJUSTMENT 


Start engine {р 4-3). 


Loosen locknut (1). 


Hold stud (2) and turn speed adjustment nut (3) clockwise to 
increase engine speed, or counterclockwise to decrease speed. 


TM 9-2815-221-348Р 


INCREASE 


D Tighten locknut 1) securely. 
E Stop engine (p 4-4). 
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TESTS AND ADJUSTMENTS (CONTINUED) 


GOVERNOR SENSITIVITY АП) USTMENT 


NOTE 


Sensitivity can be coarsely adjusted by changing 
spring attachment on governor arm. Moving spring 
attachment further from governor arm decreases 
Sensitivity у. 


A Start engine (p 4-3). 


В Remove knockout plug on left front of blower scroll and 
housing assembly. 


С Insert screwdriver through access hole to ratchet-type base 
of sensitivity hub (1). 


SENSITIVITY 


Turn hub clockwise to decrease sensitivity or 
counterclockwise to increase sensitivity. 


Adjust for maximum sensitivity without hunting (alternate 
increasing and decreasing speed). 


NOTE 


Speed may have to be readjusted after sensitivity 
adjustment. 


Stop engine (p 4-4). 


Reinsert knockout plug. 
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TESTS AND ADJUSTMENTS (CONTINUED) 


ОП PUMP ADJUSTMENT CRANKSHAFT END PLAY TEST 


ШШ 


WL 


\\ 


— 0.007 TO 0.039-IN. 


TIMING CAMSHAFT END PLAY 


= 


CRANKSHAFT 
PULLED OUTWARD 
— 


то 
— 
174 
Ss 
— 
ай 
дб 
= 


Aline camshaft gear (1) and crankshaft gear (2) timing marks. Push camshaft gear (1) inward 


Loosen two bolts (3). Pull crankshaft gear (2) outward. 


Adjust position of oil pump gear assembly (4) for 0.005-inch 
lash between gear assembly (4) and crankshaft gear (2). 


Measure distance between face of camshaft gear (1) and 
crankshaft gear (2). 


Tighten bolts (3) бо 15-20 lb-ft. Distance (end play) should be 0.007-0.039 inch. 
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TESTS AND ADJ USTMENTS (CONTINUED) 


GLOW PLUG TEST 


NOTE Touch exposed end of wire lead to glow plug terminal. 


Do not attempt to repair or adjust glow plugs. If If no spark, glow plug is defective 
glow plugs are defective, replace with new plugs 


and gaskets. Turn MASTER and PREHEAT switches OFF. 


Disconnect wire lead at no. 1 cylinder. Slide insulating sleeve over terminal end of wire lead. 


B Turn MASTER and PREHEAT switches ON. Connect wire lead to no. 1 glow plug. 


Slide insulating sleeve back to expose terminal end of wire lead. Repeat steps A-H for no. 2 glow plug. 


VALVE AD) USTMENT 


NOTE 


с Remove and discard rocker arm cover gasket (р 3-31). 


Allow engine to cool to room temperature (about 


75 ‘F) before adjusting valves. D Check that cylinder head bolts are torqued to 44 lb-ft 


(minimum). 
А Disconnect breather hose at rocker arm cover. 


E Remove cylinder shroud door panel (p 3-5) to observe timing 


В Remove rocker arm cover and lifting bracket as unit (р 3-31, pointer. 


steps С-Е). 
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TESTS AND ADJ USTMENTS (CONTINUED) 


Turn flywheel (1) clockwise until no. 1 cylinder intake and 
exhaust valves are closed and timing pointer (2) is alined 
with te mark (3) on flywheel. 


G Turn flywheel clockwise 10 to 45 degrees more to ensure 
valve-to-piston clearance. 


H Using feeler gage, check clearance between no. 1 cylinder 
rocker arms (4) and valve stems. 


Adjust locknuts (5) for 0.010-inch clearance on intake valve 
and 0.007-inch clearance on exhaust valve. 


) Turn flywheel 180 degrees clockwise (one-half revolution) 
- from position in step G. 


INTAKE 
VALVE 
FEELER ROCKER 
GAGE ARMS 
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TESTS AND ADJUSTMENTS (CONTINUED) 


K Repeat steps H and | for no. 2 cylinder. 


L Install rocker arm cover and lifting bracket (р 3-34). 


M Attach breather hose at rocker arm cover. 


N Install shroud door panel (p 3-7). 


CYLINDER COMPRESSION TEST 
NOTE 
Use cylinder compression test to determine con- 
dition of valves, pistons, piston rings and 
cylinders. 


A Run engine until thoroughly warm. 


B Remove panels and shrouds as necessary to allow access to 
fuel injector nozzles and holder assemblies. 


C Remove fuel injector nozzles and holder assemblies (p 3-22). 


D Insert compression gage into no. 1 cylinder nozzle and 
holder assembly cylinder head opening. 
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NOTE 
Best indication of compression leakage is 
pressure difference between cylinders. Compres- 
sion of new engine turning at about 300 rpm is 
approximately 350-400 psi. 
E Crank engine and note compression reading. 


F Remove gage from no. 1 cyliider and insert in по. 2 
cylinder. 


G Repeat step E. 
H Install fuel injector nozzles and holder assemblies (p 3-28). 


| Install panels and shrouds removed in step В. 
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Section Il RUN-IN TESTS 


INITIAL START 


NOTE 


Provide supply of clean fuel (item 9,[Appx С). Make 
sure engine contains proper oil (LO 9-2350-267-12 or 
LO 9-2350-256-12). 


Continuous operation at light loads for several 
hours can result in poor piston ring seating, causing 
higher than normal oil consumption. 


For DJ BMA only, if bleeding of fuel system is 
necessary, be sure the priming lever is returned to 
the disengage position after bleeding. (Refer to[pagel 
(4-4). 


RUN-IN PROCEDURE 
NOTE 

Operate engine in following sequence for proper 
break-in. A dynamometer may be used to load 
engine. 

A Start engine (p 4-3). 

B Run engine for £5 to 20 minutes with no load. 

С Run engine for 30 minutes at one-third load. 


D Run engine for 2 to 3 hours at two-thirds load. 


E Stop engine (p 4-4). 
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Section Ill OUT-OF-SERVICE PROTECTION 


EXTENDED OUT-OF-SERVICE PROTECTION 


NOTE 


Follow these procedures if engine is to be out of 
service for more than 30 days. 


Run engine until thoroughly warm. 
Turn off fuel supply and run engine until it stops. 
Remove fuel injector nozzles (p 3-22). 


Pour one ounce of preservative (item 17 Аррх С) into each 
injector nozzle opening. 


4-23/(4-24 blank) 


Slowly hand crank engine several times to distribute rust 
inhibitor. 


Install fuel injector nozzles (p 3-28). 


Plug or cover all inlet and exhaust outlets to prevent en- 
trance of moisture and dirt. 


Clean entire unit. 


Coat parts likely to rust with oil (item 16 Аррх С). 


Cover unit with protective cover. 
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APPENDIX A 
REFERENCES 


PUBLICATION INDEXES 


The following indexes should be consulted often for latest changes or 
revisions of references given in this appendix, and for new publications 
relating to material covered in this manual. 


DA Рат 108-1 ......................... Index of Army Motion Picture 
and Related Audio Visual Aids 


DA Pam Э10-1 ЕЕЕ Indexof | Administration 
Publications 

DA Рат 310-2.............................. Index of Blank Forms 

DA Pam 310-3.............................. Index of Doctrinal Training and 
Organizational Publications 

DA Рат 310-4.............................. Index of Technical Manuals, 


Technical Bulletins and 
Lubrication Orders 


ОА Ват 3106.............................. Index of Supply Catalogs and 
Supply Manuals 
DA Pam ЭЕ е ote US Army Equipment Index of 


Modification Work Orders 


A-1/(A-2 blank) 


PUBLICATION REFERENCES 


The following publications are referenced in this manual: 


AR BOF нана ыа Accident Reporting and Records 

DA Ват 738-750.......................... The Army Maintenance Manage- 
ment System (TAMMS) 

FM Д MEE First Aid For Soldiers 

10-9-2350-256-12.......................... Lubrication Order, Recovery Vehi- 
cle, Full Tracked: Medium, 
М88А1 

ЕО 9-2350-267-12 .......................... Lubrication Order, Carrier, Am- 
munition, Tracked, M992 

TM 24:005]: 3 e Sin ро ВА Administrative Storage of 
Equipment 

TM 750-2446 ................................ Procedures for Destruction of 


Tank Automotive Equipment 
to Prevent Enemy Use 


TM 9-2350-256-10......................... Operator's Manual, Recovery 
Vehide, Full Tracked, Medium, 
M88A1 

TM 9-2350-267-10......................... Operator's Manual, Carrier, Am- 
munition, Tracked, M992 

TM 9-2350-256-20......................... Organizational Maintenance 


Manual, Recovery Vehide, Full 
Tracked, Medium, M88A1 

TM 9-2350-267-20......................... Organizational Maintenance 
Manual, Carrier, Ammunition, 
Tracked, M992 
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APPENDIX B 
REPAIR PARTS AND SPECIAL TOOLS LIST 


Section | INTRODUCTION 


SCOPE 


This manual lists and authorizes spares and repair parts; special tools; special test, measurement, and diagnostic equipment (TM DE) and other 
special support equipment required for performance of organizational, direct support, and general support maintenance of the DJ EAM and DJ BMA 
Diesel Engines. It authorizes the requisitioning, issue and disposition of spares, repair parts and special tools as indicated by the Source, Maintenance 
and Recoverability (SMR) codes. 


GENERAL 


This Repair Parts and Special Tools List (RPSTL) is divided into the following sections: 

А Section ІІ. Repair Parts List. A list of spares and repair parts authorized by this RPSTL for use іп the performance of maintenance. The 
list also includes parts which must be removed for replacement of authorized parts. Parts lists are composed of functional groups in ascending 
alphanumeric sequence, with the parts in each group listed in ascending figure and item number sequence. Bulk materials are listed in NSN 
sequence. 


В Section lll. Special Tools List. A list of special tools, special TMDE, and other special support equipment authorized by this RPSTL for 
the performance of maintenance. 


С Section ІМ. National Stock Number and Part Number Index. A list, in National Item Identification Number (NIIN) sequence, of all National 


Stock Numbers (NSN) appearing in the listings, followed by a list in alphanumeric sequence of all parts numbers appearing in the listings. 
National stock numbers and part numbers are cross-referenced to each illustration figure and item number appearance. 


EXPLANATION OF COLUMNS 
A Column (1) (Illustration). This column is divided as follows: 


1 (а) Fig. No. (Figure Number). This indicates the figure number illustrating an exploded view of a functional group. 


2 (b) Item No. Indicates the number used to identify items called out in the illustration. 


TA310995 
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B-2 
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EXPLANATION OF COLUMNS (CONTINUED) 


B Column (2) SMR Code. The Source, Maintenance and Recoverability (SMR) code is a 5-position code containing supply/requisitioning informa- 
tion, maintenance category authorization criteria and disposition instructions, as shown in the following breakout: 


Source Maintenance Recoverability 
Code Code Code 
І — ] | » 
Ist 3d position 4th position 5th position 
XX two positions | X 
| Who can install, Who can do $ | 
How you get an item replace or use complete repair* Who determines 
the item on the item disposition action on 


an unserviceable item 


Ф &mple& Repair: Maintenance capacity, capability and authority to perform all corrective maintenance tasks of the “Repair” function іп a use/user 
environment in order to restore serviceability to a failed item. 


1 Source Code. The source code tells you how you get an item needed for maintenance, repair or overhaul of an end item/equipment. Source 
codes are always the first two positions of the SMR code. Explanations of source codes follow: 


Explanation 


Stocked items; use the applicable NSN to requestlrequisition items with these source codes. They are authorized 
to each category indicated by the code entered in the 3d position of the SMR code. 


Items with these codes are not to be requestedlrequisitioned individually. They are part of a kit which is authorized 
to the maintenance category indicated in the 3d position of the SMR code. The complete kit must be requisitioned 
and applied. 
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EXPLANATION OF COLUMNS (CONTINUED) 


MO-(Made at Org/ 
AVUM Category) 
MF-(Made at DS/AVIM 
Category) 
MH-(Made at GS 
Category) 
MD-(Made at Depot) 


Items with these codes are not to be requestedh-equisitioned individually. They must be made from bulk material 
which is identified by (NSN in the Description column and listed in the Bulk Material group іп the repair parts list 
in this manual. If the item is authorized to you by the 3d position code of the SMR code, but the source code indicates 
it is made at a higher category, order the item from the higher category of maintenance. 


— — s — өзе — — ame — s «е-е w gme s =— em omme s cee аша «ые s FF * 


AO-(Assembled by 


ORG/AVUM 

Category) Items with these codes are not to be requested/requisitioned individually. The parts that make up the assembled 
AF-(Assembled by item must be requisitioned or fabricated and assembled at the category of maintenance indicated by the source code. 

DS/AVIM Category) If the 3d position code of the SMR code authorizes you to replace the item, but the source code indicates the item 
AH-( Assembled by GS ' is assembled at a higher category, order the item from the higher category of maintenance. 

Category) 
AD-(Assembled by 


Depot) 


XA- Do not requisition an XA-coded item. Order its next higher assembly. (Also, refer to NOTE dn page BM.) 

XB- If an XB item is not available from salvage, order it using the FSCM and part number given. 

XC- Installation drawing, diagram, instruction sheet, field service drawing, that is identified by manufacturer's part number. 
XD- Item is not stocked. Order an XD-coded item through normal supply channels using the FSCM and part 


number given, if no NSN is available. 


NOTE 


Cannibalization or controlled exchange, when authorized, maybe used as a source of supply for items with the above source codes, except 
for those source coded XA. 
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B-4 ТМ 9-2815-221-348Р 
EXPLANATION OF COLUMNS (CONTINUED) 


2 Maintenance Code. Maintenance codes tell you the category(s) of maintenance authorized to USE and REPAIR support items. The 
maintenance codes are entered in the third and fourth positions of the SMR Code as follows: 


a Maintenance code entered in the third position tells you the lowest maintenance category authorized to remove, replace and use an item. 
The maintenance code entered in the third position will indicate authorization to one of the following categories of maintenance. 


Code Application /Explanation 
с Crew ог operator maintenance done within organizational maintenance. 
0 Organizational category can remove, replace and use the item. 
F Direct support category can remove, replace and use the item. 
H General support category can remove, replace and use the item. 
L Specialized repair activity can remove, replace and use the item. 
D Depot category can remove, replace and use the item. 


b The maintenance code entered in the fourth position tells you whether or not the item is to be repaired and identifies lowest maintenance 
category with capability to do complete repair (ie, perform all authorized repair functions). 


NOTE 


Some limited repair may be done on an item at a lower category of maintenance, if authorized by Maintenance Allocation Chart (MAC) 
and SMR codes. 
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EXPLANATION OF COLUMNS (CONTINUED) 


This position will contain one of the following maintenance codes: 


Code 


0 


Ғ 


3 Recoverability Code. 


Application/E xplanation 
Organizational unit is the lowest category that can do complete repair of the item. 
Direct support is the lowest category that can do complete repair of the item. 
General support is the lowest category that can do complete repair of the item. 


Specialized repair activity (designate the specialized repair activity) is the lowest category that can do complete 
repair of the item. 


Depot is the lowest category that can do complete repair of the item. 
Nonreparable. No repair is authorized. 


No repair is authorized. (No parts or special tools are authorized for the maintenance of a B-coded item.) 
However, the item may be reconditioned by adjusting, lubricating or other actions, at the user level. 


Recoverability codes are assigned to items to indicate the disposition action on unserviceable items. The recoverabili- 


ty code is entered in the fifth position of the SMR Code as follows: 


Recoverability 
Codes 


2 


В-5 


Application/Explanation 


Nonreparable item. When unserviceable, condemn and dispose of the item at the category of maintenance shown 
in 3d position of SMR code. 


Reparableitem. When uneconomically reparable, condemn and dispose of the item at organizational category. 
Reparable item. When uneconomically reparable, condemn and dispose of the item at direct support category. 


Reparable item. When uneconomically reparable, condemn and dispose of the item at the general support category. 
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EXPLANATION OF COLUMNS (CONTINUED) 


Recoverobility 
Codes Application /Explanation 

D Reparable item. When beyond lower category repair capability, return to depot. Condemnation and disposal of item 
not authorized below depot category. 
Reparable item. Condemnation and disposal not authorized below specialized repair activity. 

A Item requires special handling or condemnation procedures because of specific reasons (ie, precious metal content, 
high dollar value, critical material, or hazardous material). Refer to appropriate manuals/directives for specific 
instructions. 


Column 3 (National Stock Number). Lists the National Stock Number (NSN) assigned to the item. Use the NSN for requests/requisitions. 


Column 4 (FSCM). The Federal Supply Code for Manufacturer (FSCM) is a 5-digit numeric code which is used to identify the manufacturer, 
distributor, government agency or other source, that supplies the item. 


E Column 5 (Part Number). Indicates the primary number used by the manufacturer (individual, company, firm, corporation or government ac- 
tivity), which controls the design and characteristics of the item by means of its engineering drawings, specification standards and inspection 
requirements to identify an item or range of items. 

NOTE 


When you use an NSN to requisition an item, the item you receive may have a different part number from the part ordered, but go ahead 
and use or furnish it as the replacement part. 


F Column 6 (Description). This column includes the following information: 
1 The federal item name and, when required, a minimum description to identify the item. 
2 The physical security classification of the item is indicated by the parenthetical entry. Unclassified. 


3 Items that are included in kits and sets are listed below the name of the kit or set. 
| ТА311000 


EXPLANATION OF COLUMNS (CONTINUED) 


4 Spare/repair parts that make up an assembled item are listed immediately following the assembled item line entry. 
5 NSN's for bulk materials are referenced in the description column in the line item entry for the item to be manufactured/fabricated. 


6 When the part to be used differs between serial numbers of the same model, the effective serial numbers are shown as the last line of the 
description. 


1 The “USABLE ON CODE”, when applicable (see Special Information). 


8 In the Special Tools List section, the basis of issue (BOI) appears as the last line(s) in the entry for each special tool, special TMDE and 
other special support equipment. When density of equipments supported exceeds density spread indicated in the basis of issue, the total 
authorization is increased proportionately. 


Column (7) (U/M). The Unit of Measure (U/M) indicates the measure (eg, foot, gallon, pound) or count (eg, each, dozen, gross) of a listed item. 
A two-character alpha code (eg FT, GL, LB, EA, DZ, GR) appears in this column to indicate the measure or count. If the U/M code appearing 
in this column differs from the Unit of Issue (U/I) code listed in the Army Master Data File (AMDF), request the lowest U/I that will satisfy 
your needs. 


Column (8) (QTY INC IN UNIT). The Quantity Incorporated in Unit (QTY INC IN UNIT) indicates the quantity of the item used in the breakout 
shown on the illustration figure, which is prepared for a functional group, subfunctional group or assembly. A “У” appearing in this column 
in lieu of a quantity indicates that no specific quantity is applicable (eg, shims, spacers). 


SPECIAL INFORMATION 


A 


The “USABLE ON CODE” title appears in the lower right corner of column (6) Description. Usable on codes are shown in the right hand 
margin of the description column. Uncoded items are applicable to all models. Identification of the usable on codes used in this publication are: 


Code Used On 
A DJEAM Diesel Engine 
B DJBMA Diesel Engine 


Bulk materials required to manufacture items are listed in the Bulk Material Group of this manual. NSN’s for bulk materials are also referenced 
in the description column of the line item entry for the item to be manufactured/fabricated. Detailed manufacturing instructions for items 
source coded to be manufactured or fabricated are found in TM 9-2350-267-20. 
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SPECIAL INFORMATION (CONTINUED) 


TM 9-2815-221-348Р 


с Detailed assembly instructions for items source coded to be assembled from component spare/repair parts are found in TM 9-2815-221-34&P. 
Items that make up the assembly are listed immediately following the assembled item entry. 


D Line item entries for repair parts kits and sets appear as the last entries in the repair parts listing for the figure in which their parts are listed 
as repair parts. 


E Items which have the word BULK in the figure number column will have an index number shown in the item number column. This index number 
is furnished for use as a cross-reference between the National Stock Number/Part Number Index and the bulk material list in Section 11. 


HOW TO LOCATE REPAIR PARTS 


A When National Stock Number or Part Number is Not Known: 


1 Using the table of contents, determine the functional group or subfunctional group to which the item belongs. This is necessary since figures 
are prepared for functional groups and subfunctional groups and listings are divided into the same groups. 


2 Find the figure covering the functional group or subfunctional group to which the item belongs. 
3 Identify the item on the figure and note the item number of the item. 
4 Refer to the Repair Parts List for the figure to find the line item entry for the item number noted on the figure. 


B When National Stock Number or Part Number is Known: 


1 Using the Index of National Stock Numbers and Part Numbers, find the pertinent National Stock Number or part number. The NSN index 
is in National Item Identification Number (NI IN)* sequence. The part numbers іп the Part Number index are listed in ascending alphanumeric 
sequence. Both indexes cross-reference you to the illustration figure and item number of the item you are looking for. 


*The МИМ consists of the last 9 digits of the NSN (іе, NSN ) 
5305-01-674-1467 
NIIN 


2 After finding the figure and item number, verify that the item is the one you’re looking for. Then locate the item number in the repair 
parts list for the figure. 
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ABBREVIATIONS 


Abbreviation 


BOI 


ID 


lg 
NIIN 


B-9 


Explanation 
basis of issue 


inside diameter 


long 


National Item Identification 
Number (consists of the last 
9 digits of the NSN) 


Abbreviation 


PIN 


RPSTL 


STD 


thk 


Explanation 
part number 


Repair Parts and Special 
Tools List 


standard 


thick 
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Figure В-! Nameplates. 
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SECTION ІІ. 


(1) 


Illustration 
(a) (b) 
Fig Item 
No. No. 
B-1 1 

- 2 
B- 3 

I 4 
B- 5 

E 6 
B- 7 

x 8 
B- 9 
B-1 10 


(2) 


SMR 
Code 


PAOZZ 
PAOZZ 
PAOZZ 
PAOZZ 
PAOZZ 
PAOZZ 
PAOZZ 
PAOZZ 
PAOZZ 
PAOZZ 


REPAIR PARTS LIST 


(3) 


National 
Stock 
Number 


5305-01-024-2253 
9905-01-016-4484 
5320-00-582-3304 
9905-00-611-6451 
5305-00-680-6046 
5310-00-596-7691 
9905-00-613-6770 
5310-00-934-9751 
5305-01-031-4352 
9905-01-061-1791 


FSCM 


01843 
01843 
96906 
19207 
96906 
96906 
19207 
96906 
78388 
78388 


SC150-2BL 
NP852 
MS20600AD4W2 
11671395 
MS9316-03 
М535335-32 
11671387 
М535650-302 
5Е161-1А 
SE164D 
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(6) 


Description 


Usable On Code 


GROUP:22 ACCESSORY ITEMS 
GROUP:2210 DATA PLATES AND 
INSTRUCTION HOLDERS 


SCREW: 

PLATE,IDENTIFICATION: INJECTION PUMP 

RIVET,BLIND: 

PLATE, IDENTIFICATION: ENGINE CRANKCASE 

SCREW, MACHINE: 

WASHER, LOCK: 

PLATE, INSTRUCTION: OIL DRAIN 

NUT,PLAIN,HEXAGON: 

SCREW, MACHINE: 

PLATE,IDENTIFICATION: STOP ASSEMBLY SOLENOID LEAD 


(7) 


U/M 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


юк N N PEN N кю BERN 
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Figure B-2 Diesel Engine Assembly. 
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SECTION II REPAIR PARTS LIST TM9-2815-221-34&P 


(1) (2) (3) (4) (5) (6) (7) (8) 
Illustration Description Qty 
(a) (b) National Inc 
Fig Item SMR Stock Part In 
No. No. Code Number FSCM Number Usable On Code U/M Unit 


GROUP: 29 AUXILIARY GENERATOR 
AND ENGINE AND CONTROLS 
GROUP: 2910 ENGINE ASSEMBLY 


B-2 1 PAFFD 2815-01-175-7342 19207 12329656 ENGINE,DIESEL: A EA 1 
B-2 1 PAFFD 2815-00-615-8740 19207 11671652 ENGINE, DIESEL: B EA 1 
B-2-.2 XAFFD 19207 12329657 ENGINE, DIESEL: A EA 1 
В-2 2 XAFZZ 19207 11671394 ENGINE, DIESEL: B EA 1 


TM 9-2815-221-34&P 


|| 
| 
М 


М — —— — — —— —À 


SS 


Figure B-3 Cylinder Block and Oil Base Assembly. 
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SECTION II. REPAIR PARTS LIST 


(1) (2) (3) 

Illustration 

(a) (b) National 

Fig Item SMR Stock 

No. No. Code Number 

B-3 1 PAFZZ 2815-00-184-7693 
B-3 2 KFFZZ 

B-3 2 KFFZZ 

B-3 3 XAFFD 

B-3 3 XAFFD 

B-3 4 XAFZZ 

B-3 5 PAFZZ 3120-00-871-6088 
B-3 5 PAFZZ 3120-00-933-0794 
B-3 5 PAFZZ 3120-01-023-1889 
B-3 6 PAFZZ 3120-01-015-3004 
B-3 7 PBFZZ 

B-3 8 XAFZZ 

B-3 9 PAFZZ 3120-00-871-6092 
B-3 10 PAFZZ 5340-00-054-1406 
B-3 11 KFFZZ 

B-3 12 KFFZZ 

B-3 12 KFFZZ 

B-3 12 KFFZZ 

B-3 12 KFFZZ 

B-3 13 PAFZZ 3120-00-868-6241 
B-3 14 XDFZZ 

B-3 15 PAFZZ 5310-01-014-4167 
B-3 16 PAFZZ 5306-01-052-2402 
B-3 17 KFFZZ 

B-3 17 KFFZZ 

B-3 18 PBFZZ 5315-00-695-4758 
B-3 19 KFFZZ 5330-00-971-5750 
B-3 19 KFFZZ 

B-3 20 PAFZZ 

B-3 21 PAFZZ 5310-00-805-4564 
B-3 22 PAFZZ 5306-00-225-8498 


(4) 


FSCM 


44940 
44940 
44940 
44940 


44940 


44940 
44940 
44940 
44940 
44940 
96906 
44940 
44940 
96906 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
96906 
44940 
44940 
44940 
44940 
77260 
44940 
96906 
96906 


(5) 


Part 
Number 


123-1168 
110-1836 
110-1223 
110-2468 


110-1549 


170-2262-61 
101-0359 
101-0359-10 
101-0359-30 
101-0363 
М551838-23 
120-0553 
101-0332 
М535648-11 
101-0336 
101-0383 
101-0382 
101-0424 
101-0425 
104-0420 
101-0453 
526-0245 
М535764-1297 
509-0131 
509-0131 
516-0072 
149-0792 
222815104 
149-1279 
М515795-511 
М590725-33 
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(6) 


Description 


Usable On Code 


GROUP: 2911 CRANKCASE, CYLINDER 
SLEEVE, CYLINDER HEAD AND BLOCK 


ADAPTER, STRAIGHT, TUBE: 
GASKET: CYLINDER HEAD, PART OF KIT P/N 168-0163 A 
GASKET: CYLINDER HEAD, PART OF KIT P/N 168-0086 B 


BLOCK ASSEMBLY: CYLINDER (FOR NEXT HIGHER ASSEMBLY, REFER TO 


GROUP 2910) 
A 


BLOCK ASSEMBLY: CYLINDER (FOR NEXT HIGHER ASSEMBLY, REFER TO 


GROUP 2910) 
B 
BLOCK CASTING: CYLINDER 
BEARING, SLEEVE: CRANKSHAFT (STANDARD) 
BEARING, SLEEVE: CRANKSHAFT (0.010 UNDERSIZE) 
BEARING, SLEEVE: CRANKSHAFT (0.030 UNDERSIZE) 
BEARING, SLEEVE: CAMSHAFT, MAIN, FRONT 
PIN, STRAIGHT, HEADLESS: 
TUBE, CRANKCASE OIL: 
BEARING, SLEEVE: MAIN CAMSHAFT 
PLUG, EXPANISION: 
GASKET: 0.005 IN. THK, PART OF SET P/N 101-0386 
SHIM: 0.005 IN. THK, PART OF SET P/N 101-0386 
SHIM: 0.010 IN. THK, PART OF SET P/N 101-0386 
SHIM: 0.015 IN. THK, PART OF SET P/N 101-0386 
SHIM: 0.020 IN. THK, PART OF SET P/N 101-0386 
BEARING, WASHER: 
PLATE, BEARING: 
WASHER, FLAT: BEARING PLATE, PART OF SET P/N 101-0386 
BOLT, SELF-LOCKING: BEARING PLATE 
SEAL, OIL: CRANKSHAFT, REAR, PART OF KIT P/N 168-0163 
SEAL, OIL: CRANKSHAFT, REAR, PART OF KIT P/N 168-0086 
PIN, STRAIGHT HEADED: 
GASKET: COVER PLATE, PART OF KIT P/N 168-0163 A 
GASKET: COVER PLATE, PART OF KIT P/N 168-0163 A 
COVER: FUEL PUMP MOUNTING HOLE A 
WASHER,FLAT: COVER TO BLOCK A 
BOLT,MACHINE: COVER TO BLOCK A 


A 
B 


C) 


U/M 


EA 
EA 
EA 


EA 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 
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SECTION ІІ. 


(1) 


Illustration 
(a) (b) 
Fig Item 
No. No. 
B-3 23. 
=з 23 
-8 24 
x 25 
I8 26 
28; 27 
l3 

-3 

73 

758; 

23 

x 

-3 

58 


(2) 


Code 


KFFZZ 
KFFZZ 
PBFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
KFFZZ 
KFFZZ 


REPAIR PARTS LIST 


(3) 


National 
Stock 
Number 


5330-00-972-8867 
5330-00-972-8867 
2815-00-833-0585 
4730-00-289-5176 
5305-00-050-1076 
5310-00-209-0965 
5330-00-072-8845 
5330-00-072-8845 


FSCM 


44940 
44940 
44940 
96906 
96906 
96906 
44940 
44940 


102-0451 
102-0451 
102-0448 
MS49005-8 
М590725-89 
М535338-47 
101-0386 
101-0386 
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(6) 


Description 


Usable On Code 


GROUP: 2911 CRANKCASE, CYLINDER 
SLEEVE, CYLINDER HEAD AND BLOCK-CONTINUED 


GASKET: BASE, OIL, PART OF KIT P/N 168-0163 A 

GASKET: BASE, OIL, PART OF KIT P/N 168-0086 B 

BASE, OIL: 

PLUG, PIPE: 

SCREW,CAP, HEXAGON HEAD: OIL BASE MOUNTING 

WASHER, LOCK: OIL BASE MOUNTING 

KIT, GASKET, BEARING PLATE: PART OF KIT P/N 168-0163 A 
KIT, GASKET, BEARING PLATE: PART OF KIT P/N 168-0086 B 
GASKET: 

SHIM: 

SHIM: 

SHIM: 

SHIM: 

WASHER, FLAT: 


(7) 


U/M 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 
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(B-17 blank)/B-18 
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SECTION ІІ. 


(1) 


Illustration 
(a) (b) 
Fig Item 
No. No. 
1 

= 2 

x 3 

= 4 

Е 5 

= 5 

= 6 

- F 

= KIT 
= KIT 


REPAIR PARTS LIST 


(2) 


Code 


XAFFF 
PAFZZ 
XBFZZ 
PAFZZ 
XDFZZ 
XDFZZ 
XDFZZ 
PAFZZ 
PAFZZ 


PAFZZ 


(3) 


National 
Stock 
Number 


2815-01-009-1619 
3020-00-871-6094 


5365-00-803-7321 
5315-00-043-1787 
5315-00-616-5502 
5315-00-616-5514 
5315-00-616-5530 


FSCM 


44940 
44940 
44940 
96906 
96906 
96906 
96906 
96906 
44940 


44940 


104-1477 
104-0418 
104-0416 
MS16624-1168 
М535756-34 
М535756-19 
М535756-6 
М535756-15 
104-1486 


515-0263 


ТМ9-2350-267-20 


(6) 


Description 


Usable On Code 


GROUP: 2912 CRANKSHAFT 


CRANKSHAFT: 

GEAR, HELICAL: 

WASHER: CRANKSHAFT 

RING, RETAINING: EXTERNAL LOCK 

KEY, WOODRUFF: FLYWHEEL-TO-CRANKSHAFT 
KEY, WOODRUFF: FLYWHEEL-TO-CRANKSHAFT 
KEY, WOODRUFF: CRANKSHAFT GEAR 

KEY, WOODRUFF: REAR OF ENGINE 

KIT, CRANKSHAFT: 

CRANKSHAFT: 


KEY,WOODRUFF: 
KEY,WOODRUFF: 


KIT, 
KEY, 
KEY, 


KEY: 
WOODRUFF: 
WOODRUFF: 


A 
B 


(7) 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 
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Figure В-5 Flywheel Assembly. 
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SECTION II REPAIR PARTS LIST 


(1) (2) (3) 

Illustration 

(a) (b) National 

Fig Item SMR Stock 

No. No. Code Number 

= 5) 1 РВЕЕЕ 2815-01-009-4411 
-5 2 XAFZZ 

B-5 3 PBFZZ 5310-00-165-2014 

B-5 4 PAFZZ 5310-00-209-0965 
-5 = PAFZZ 2815-00-833-0658 


Е5СМ 


44940 
44940 
44940 
96906 
44940 


104-0470 
104-0468 
526-0185 
М535338-47 
800-0500 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2913 FLYWHEEL ASSEMBLY 


FLYWHEEL, ENGINE: 

FLYWHEEL: 

WASHER,FLAT: FLYWHEEL MOUNTING 
WASHER, LOCK: FLYWHEEL MOUNTING 
SCREW, FLYWHEEL RETAINER: 


(7) 


EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


кюк кюк ҥюк 


B-22 


Figure В-6 Piston and Connecting Rod Assembly. 


ТМ 9-2815-221 -348P 


TA311009 


SECTION II REPAIR PARTS LIST 


(1) (2) (3) 
Illustration 

(a) (b) National 
Fig Item SMR Stock 
No. No. Code Number 


1 XBFFF 
= 1 XBFZZ 
= 2 KFFZZ 
- 2 PAFZZ 2815-00-996-8054 
= 2 KFFZZ 
- 2 PAFZZ 2815-00-933-0798 
= 2 КЕЕ 22 
- 2 РАҒ22 2815-01-024-0921 
= 2 KFFZZ 
- 2 PAFZZ 2815-01-026-3401 
= 3 PAFFF 2815-01-038-5282 
- 3 PAFFF 2815-00-996-8036 
- E PAFFF 
- 3 PAFFF 2815-01-008-3858 
= 3 PAFFF 
- 3 PAFFF 2815-01-008-3859 
= З; PAFFF 
- 3 PAFFF 2815-01-008-3860 
= 4 KDFZZ 
- 4 XAFZZ 2815-00-972-8928 
= 4 XDFZZ 
- 4 XAFZZ 2815-00-829-5369 
= 5 PAFZZ 
= 6 XBFFF 
= 3 PAFZZ 3120-00-917-7727 
- 8 PAFZZ 2815-00-933-0799 
= 9 PAFZZ 3120-00-956-5998 
- 9 РАҒ22 3120-01-015-0973 
E 9 PAFZZ 3120-01-015-0974 
10 PAFZZ 5306-01-020-6895 


FSCM 


44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
96906 


114-0215 
114-0193 
113-0167 
113-0130 
113-0167-10 
113-0130-10 
113-0167-20 
113-0130-20 
113-0167-30 
113-0130-30 
112-0188 
112-0109 
112-0188-10 
112-0109-10 
112-0188-20 
112-0109-20 
112-0188-30 
112-0109-30 
112-0144 
112-0093 
112-0144-02 
112-0093-02 
112-0085 
114-0169 
114-0170 
114-0168 
114-0164 
114-0164-10 
114-0164-20 
MS35764-1277 


TM9-2815-221-34&P 
(6) 

Description 
Usable On Code 
GROUP: 


2914 PISTONS AND CONNECTING RODS 


PISTON ASSEMBLY: 
PISTON ASSEMBLY: 


DIESEL ENGINE A 
DIESEL ENGINE B 


RING SET, PISTON: STANDARD, PART OF KIT P/N 522-0323 A 
RING SET, PISTON: STANDARD, PART OF KIT P/N 522-0247 B 
RING SET, PISTON: 0.010 OVERSIZE, PART OF KIT P/N 522-0323 
RING SET, PISTON: 0.010 OVERSIZE, PART OF KIT P/N 522-0247 
RING SET, PISTON: 0.020 OVERSIZE, PART OF KIT P/N 522-0323 
RING SET, PISTON: 0.020 OVERSIZE, PART OF KIT P/N 522-0247 
RING SET, PISTON: 0.030 OVERSIZE, PART OF KIT P/N 522-0323 
RING SET, PISTON: 0.030 OVERSIZE, PART OF KIT P/N 522-0247 
PISTON, INTERNAL COMBUSTION: STANDARD (WITH RETAINER) A 
PISTON, INTERNAL COMBUSTION: STANDARD (WITH RETAINER) B 
PISTON, INTERNAL COMBUSTION: 0.010 OVERSIZE (WITH RETAINER) 
PISTON, INTERNAL COMBUSTION: 0.010 OVERSIZE (WITH RETAINER) 
PISTON, INTERNAL COMBUSTION: 0.020 OVERSIZE (WITH RETAINER) 
PISTON, INTERNAL COMBUSTION: 0.020 OVERSIZE (WITH RETAINER) 
PISTON, INTERNAL COMBUSTION: 0.030 OVERSIZE (WITH RETAINER) 
PISTON, INTERNAL COMBUSTION: 0.030 OVERSIZE (WITH RETAINER) 
PIN, PISTON: STANDARD A 

PIN, PISTON: STANDARD B 

PIN, PISTON: .002 OVERSIZE A 

PIN, PISTON: .002 OVERSIZE B 

RETAINER: PISTON PIN 

ROD ASSEMBLY: CONNECTING 

BEARING, SLEEVE: PISTON PIN 

CONNECTING ROD, PISTON: 

BEARING, SLEEVE: CONNECTING ROD, STANDARD 

BEARING, SLEEVE: CONNECTING ROD, 0.010 UNDERSIZE 

BEARING, SLEEVE: CONNECTING ROD, 0.020 UNDERSIZE 

BOAT, SELF-LOCKING: CONNECTING ROD 


oP wo > Шш ш 


Шш м ШЮ шы Шш ш 


(7) 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 
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-348P 


TM 9-2815-221 


B-24 


Figure B-7 Cylinder Head Assembly. 


TA311010 


SECTION ІІ. 

(1) (2) 
Illustration 

(a) (b) 

Fig Item SMR 

No. No. Code 

1 МЕЕ22 

= 2 PAFZZ 
= 3 XBFZZ 
Е 4 PAFZZ 
= a PAFZZ 
- 6 PAFZZ 
= 7 PAFZZ 
= 8 PAFZZ 
Е 9 РВЕ 22 
= 10 PBFZZ 
= TI PAFZZ 
B 12 PAFZZ 
= 13 PBFZZ 
= 14 XBFFH 
= 14 XBFFH 


15 PAFZZ 
16 PAFZZ 
17 PAFZZ 
18 PAFZZ 
19 XBFFH 
19 XBFFH 


20 PAFZZ 
21 PAFZZ 
22 XAFZZ 


23 PAFZZ 
23 PAFZZ 
23 PAFZZ 
24 PAFZZ 
25 PAFZZ 
26 KFFZZ 
26 KFFZZ 


27 KFFZZ 
28 KFFZZ 
28 KFFZZ 


REPAIR PARTS LIST 


(3) 


National 
Stock 
Number 


4730-00-165-9679 


5305-00-915-8087 
5310-00-584-5272 
2805-00-790-4934 
2815-00-972-8917 
5310-00-994-1670 
2805-00-793-1657 
5306-01-009-6556 
2805-00-374-9746 
5305-00-821-3869 
5310-01-010-2261 


2815-00-930-2860 
2815-00-972-8871 
5360-00-571-9698 
5307-00-166-1907 


2815-01-048-8667 


2815-00-939-7341 
2815-00-833-0660 
2815-01-008-2972 
2815-00-930-2861 


5310-00-611-9906 
5310-00-611-9906 


5305-01-061-4413 
5305-01-061-4413 


(4) 


FSCM 


44940 
44940 
44940 
96906 
96906 
44940 
44940 
44940 
44940 
44940 
96906 
96906 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
4440 

44940 
44940 
44940 
44940 


(5) 


Part 
Number 


503-1274 
503-0171 
403-0825 
MS18154-113 
М535338-48 
115-0129 
115-0127 
115-0150 
115-0128 
110-1264 
М513998-1 
М590728-65 
526-0174 
110-2477 
110-2940 
110-0858 
110-1220 
110-1221 
520-0608 
110-1874 
110-2941 
110-1869 
110-1870 
170-2246-61 
110-1268 
110-1268-05 
110-1268-10 
110-1278 
110-1871 
110-0546 
110-0546 
333-0104 
110-0419 
110-0419 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2915 VALVES, CAMMSHAFT, AND TIMING SYSTEM 
HOSE: CRANKCASE BREATHER, 12-3/4 IN. LG, 1/2-INCH, ID 
CLAMP, HOSE: CRANKCASE BREATHER HOSE 

BRACKET, LIFTING: 

SCREW, CAP, HEXAGON HEAD: LIFTING BRACKET MOUNTING 
WASHER, LOCK: LIFTING BRACKET MOUNTING 

ROCKER ARM, ENGINE POPPET VALVE: INTAKE 

BALL, ROCKER ARM: 

NUT, SELF-LOCKING, HEXAGON: 

ROCKER ARM, ENGINE POPPET VALVE: EXHAUST 

BOLT: CYLINDER HEAD MOUNTING 

CAP, VALVE STEM: 

SCREW, CAP, HEXAGON HEAD: CYLINDER HEAD MOUNTING 
WASHER, FLAT: CYLINDER HEAD MOUNTING 


HEAD ASSEMBLY: 
HEAD ASSEMBLY: 


CYLINDER A 
CYLINDER B 


LOCK, VALVE SPRING: 

SEAT, HELICAL, COMPRESSION: VALVE SPRING 
SPRING, HELICAL, COMPRESSION: VALVE 
STUD: EXAHUST MANIFOLD 


CYLINDER HEAD: A 
CYLINDER HEAD: B 


GUIDE, VALVE STEM: INTAKE 
GUIDE, VALVE STEM: 

CASTING: CYLINDER HEAD 

SEAT, VALVE: STANDARD 

SEAT, VALVE: .005 OVERSIZE 
SEAT, VALVE: .010 OVERSIZE 
VALVE, POPPET ENGINE: EXHAUST 
VALVE, POPPET ENGINE: INTAKE 
WASHER, FLAT: 

WASHER, FLAT: 

GLOW PLUG, 24-VOLT: 

SPACER, RING: FUEL CUP, COPPER, 
SPACER, RING: FUEL CUP, COPPER, 


PART OF KIT P/N 168-0163 
PART OF KIT P/N 168-0086 


PART OF KIT P/N 168-0163 AND KIT P/N 333-0107 
PART OF KIT P/N 168-0086 AND KIT P/N 333-0107 
PART OF KIT P/N 333-0107 


A 
B 


A 
B 


(7) 


U/M 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


MOD DM DM MOM Mos (5 (4 DO NM AP DH HR о кю D ы су > (л Юю ж ж ю юе юе ою ю 


SECTION ІІ. 


(1) 


Illustration 


(a) 
Fig 
No. 


(b) 
Item 
No. 


29 
30 


30 


31 
32 
32 
33 
34 
35 
36 
37 
38 
39 
39 
40 
41 
42 
43 
44 
45 
46 
47 


(2) 


Соае 


PAFZZ 
KFFZZ 


KFFZZ 


PAFZZ 
KFFZZ 
KFFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
XBFZZ 
KFFZZ 
KFFZZ 
PBFFF 
PAFZZ 
XAFZZ 
PBFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 


REPAIR PARTS LIST 


(3) 


National 
Stock 
Number 


2815-00-829-5353 


2805-00-459-7056 
5330-00-932-1837 
5330-00-932-1837 
2815-00-829-5320 
5365-00-829-0210 
5360-00-829-5304 
2815-00-996-8105 
2815-00-484-8312 


2805-00-871-9486 
2805-00-871-9486 
2815-01-008-3499 
4730-00-833-0833 


4710-00-480-7534 
5310-00-809-4058 
5305-00-984-4984 
5310-00-407-9566 
5305-00-225-9081 
2920-00-106-1817 


FSCM 


44940 
44940 


44940 


44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
96906 
44940 
44940 
96906 
96906 
96906 
96906 
44940 


115-0152 
509-0132 


509-0132 


115-0149 
509-0084 
509-0084 
115-0151 
115-0155 
115-0146 
115-195 
115-0196 
123-1140 
115-0130 
115-0130 
115-0199 
MS24519-3 
115-0198 
120-0628 
MS27183-10 
MS35206-227 
М535338-45 
М590725-36 
333-0107 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2915 VALVES, CAMSHAFT, 
AND TIMING SYSTEM-CONTINUED 


STUD, ROCKER ARM: 
SEAL ASSEMBLY,VALVE: INTAKE WITH RETAINER RINGS, A 
PART OF KIT P/N 168-0163 

SEAL ASSESMBLY, VALVE: INTAKE WITH RETAINER RINGS, B 
PART OF KIT P/N 168-0086 

PUSH ROD, ENGINE POPPET: 

PACKING, PREFORMED: PART OF KIT P/N 168-0163 A 
PACKING, PREFORMED: PART OF KIT P/N 168-0086 B 
SHIELD, PUSH ROD: 

SPACER, RING: PUSH ROD SHIELD 

SPRING, HELICAL, 
TAPPET, ENGINE, 
GUIDE, PUSH ROD: 
BREATHER, STANDPIPE: 
GASKET: ROCKER BOX COVER, 
GASKET: ROCKER BOX COVER, 
COVER ASSEMBLY: ROCKER ARM 
ELBOW, PIPE TO HOSE: 
COVER: ROCKER ARM 


COMPRESSION: 
POPPET VALVE: 


PUSH ROD SHIELD RETAINING 


PART OF KIT P/N 168-0163 A 
PART OF KIT P/N 168-0086 B 


TUBE, OIL, ROCKER COVER: 
WASHER, FLAT: OIL LINE MOUNTING 

SCREW MACHINE: OIL LINE MOUNTING 

WASHER, LOCK: SPLIT, ROCKER BOX COVER MOUNTING 
BOLT,MACHINE: ROCKER BOX COVER MOUNTING 

KIT, GLOW PLUG: 

WASHER, FLAT: 

GLOW, PLUG, 24 VOLT: 

TERMINAL, WIRE: 

SLEEVING: 


(7) 


U/M 


EA 
EA 


EA 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


[xx 


(B-27 blank)/B-28 TM 9-2815-221-34&P 


Figure B-8 Governor and Camshaft Assembly. 


TA311011 


SECTION ІІ. 


(1) 


Illustration 


(a) 


= ы суль шю P 


(2) 


SMR 
Code 


XBFFF 
PAFZZ 
PAFZZ 
PBFZZ 
XAFZZ 
PAFZZ 
XDFZZ 
PBFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PBFZZ 
PBFZZ 
PBFZZ 
PAFZZ 


REPAIR PARTS LIST 


(3) 


National 
Stock 
Number 


5365-01-020-7072 
3020-00-481-5786 
2815-00-127-4620 


5315-01-009-6541 


5365-00-598-6312 


2910-00-829-5702 


5315-00-616-5514 
2805-00-790-4930 


3110-01-019-8938 


(4) 


FSCM 


44940 
96906 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
96906 
96906 
44940 
44940 
44940 
44940 
44940 


(5) 


Part 
Number 


105-1037 
М516624-5125 
147-0142 
105-0286 
105-0269 
150-0075 
105-0205 
150-0078 
150-0775 
М519059-100 
М535756-6 
105-0218 
105-0465 
150-0773 
150-1842 
815-0506 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2915 VALVES, CAMSHAFT 
AND TIMING SYSTEM-CONTINUED 


GOVERNOR AND CAMSHAFT ASSEMBLY: 
RING, RETAINING: EXTERNAL 
GEAR, SPUR: PUMP DRIVE 
CAMSHAFT, ENGINE: 

CAMSHAFT: 

PIN: GOVERNOR 

WASHER, THRUST: CAMSHAFT 

RING, RETAINER: GOVERNOR PIN 
CUP, GOVERNOR: 
BALL, BEARING: 
KEY, WOODRUFF 
GOVERNOR AND CAM GEAR: 
GEAR, CAMSHAFT: 


GOVERNOR 


PLATE: GOVERNOR FLYBALL 
SPACER KIT: GOVERNOR FLYBALL 
SCREW: SPACER MOUNTING 


(7) 


U/M 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 
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TM 9-2815-221-34&P 


Figure B-9 Backplane and Gearcase Assembly. 


TA311012 


SECTION II. REPAIR 
(1) (2) 
Illustration 

(a) (b) 

Fig Item SMR 

No. No. Code 
-9 1 XBFFF 
= 2 XAFZZ 
= З; PAFZZ 
= 4 XAFZZ 
= 5; XBFFF 
= 6 PAFZZ 
= F PAFZZ 
= 8 XDFZZ 
- 9 KFFZZ 
= 9 KFFZZ 
= 10 PAFZZ 
= TT KFFZZ 
= 11 KFFZZ 
=: 12 PAFZZ 
52 T3 PAFZZ 
= 14 PAFZZ 
= 15 XBFZZ 
= 16 XBFZZ 
= 17 PAFZZ 
= 18 PAFZZ 
= 19 KFFZZ 
= 19 KFFZZ 
= 20 XBFZZ 
= 21 PAFZZ 
=. 22 PAFZZ 
= 23 KFFZZ 
= 23 KFFZZ 
= 24 KFFZZ 
= 24 KFFZZ 
= 25 PAFZZ 
= 26 PBFZZ 
ге 27 PAFZZ 

28 PAFZZ 


PARTS LIST 


(3) 


National 
Stock 
Number 


5360-01-010-2142 


3110-00-100-6153 
3110-00-183-6715 


3110-00-277-0141 
5330-00-973-8611 
5330-00-973-8611 
5365-00-282-1633 
5305-00-211-8193 
2990-00-829-5696 


5310-00-407-9566 
5305-00-225-9081 
5330-00-145-2429 
5330-00-145-2429 


5310-00-637-9541 
5305-00-269-3214 
5330-00-871-6093 
5330-00-871-6093 
5330-00-145-2430 
5330-00-145-2430 
5306-00-225-8499 


5306-00-225-8497 
5305-00-954-3487 


Е5СМ 


44940 
44940 
44940 
44940 
44940 
96906 
96906 
44940 
44940 
44940 
44940 
44940 
44940 
96906 
96906 
44940 
44940 
44940 
96906 
96906 
44940 
44940 
44940 
96906 
96906 
44940 
44940 
44940 
44940 
96906 
44940 
96906 
96906 


150-1095 
150-1094 
150-1086 
150-1114 
103-0770 
М519059-2416 
М517131-5 
103-0248 
509-0130 
509-0130 
510-0048 
509-0088 
509-0088 
М516633-1018 
М551849-54 
150-0777 
150-0838 
516-0111 
М535338-45 
М590725-36 
160-0721 
160-0721 
103-0221 
М535338-46 
М590725-64 
103-0218 
103-0218 
103-0251 
103-0251 
М590725-34 
103-0529 
М590725-32 
М535190-271 


TM9-2815-221-34&P 


(6) 
Description 


Usable On Code 


GROUP: 2915 VALVES, CAMS 
AND TIMING 5Ү5ТЕМ-СОМТІМ 


ARM ASSEMBLY: GOVERNOR 
ARM: GOVERNOR 

SPRING: GOVERNOR 

HUB: GOVERNOR ADJUSTMENT 
GEARCASE ASSEMBLY: 

BALL, BEARING: 

BEARING, ROLLER, NEEDLE: 
GEARCASE, ENGINE BLOCK: 
SEAL, GREASE: GEAR COVER 
SEAL, GREASE: GEAR COVER 
BEARING, ROLLER, NEEDLE: 
SEAL, PLAIN, ENCASED: OI 
SEAL, PLAIN, ENCASED: OI 
RING, RETAINING: EXTERNA 
SCREW, MACHINE: 

YOKE, GOVERNOR: 

SHAFT: GOVERNOR 

PIN, SPRING, ROLL: 
WASHER, LOCK: 

BOLT, MACHINE: 

GASKET: BACKPLATE OPENIN 
GASKET: BACKPLATE OPENIN 
COVER, BACKPLATE: GEAR O] 
WASHER, LOCK: 

SCREW, CAP, HEXAGON HEAD 
GASKET: BACKPLATE, PART 
GASKET: BACKPLATE, PART 
GASKET: GEARCASE COVER, 
GASKET: GEARCASE COVER, 
BOLT, MACHINE: 
BACKPLATE, GEARCASE: 
BOLT, MACHINE: 

SCREW, MACHINE: 


HAFT, 
UED 


, PART OF KIT P/N 168-0163 А 
, PART OF KIT P/N 168-0086 B 


L, PART OF KIT P/N 168-0163 A 
L, PART OF KIT P/N 168-0086 B 


L 


С COVER, PART OF KIT P/N 
С COVER, PART OF KIT P/N 
РЕМІМС 


ОҒ КІТ Р/М 168-0163 А 
ОҒ КІТ Р/М 168-0086 В 
PART OF KIT P/N 168-0163 
PART OF KIT P/N 168-0086 


168-0163 
168-0086 


A 
B 


(7) 


U/M 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 
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X 


Figure B-10 Lubrication Pump. 


TA311013 


SECTION II 
(1) 
Illustration 
(a) (b) 
Fig Item 
No. No. 
B-10 1 
B-10 2 
B-10 З; 
в-10 4 
в-10 5 
B-10 6 
B-10 7 
B-10 8 
B-10 9 
B-10 10 
B-10 10 
B-10 10 
B-10 10 
B-10 11 
B-10 12 
B-10 13 
B-10 14 
B-10 15 
B-10 16 
B-10 

B-10 

B-10 

B-10 

B-10 

B-10 


(2) 


SMR 
Code 


PAFZZ 
PAFZZ 
PAFZZ 
XAFZZ 
XAFZZ 
XAFZZ 
XAFZZ 
XAFZZ 
XAFZZ 
KFFZZ 
KFFZZ 
KFFZZ 
KFFZZ 
XAFZZ 


PAFZZ 
XAFZZ 
PAFZZ 
KFFZZ 
KFFZZ 


REPAIR PARTS LIST 


(3) 


National 
Stock 
Number 


5305-00-225-9081 
5310-00-407-9566 
4320-00-478-8207 


5365-01-011-3311 


3040-01-008-5706 
5330-01-010-2238 


2815-00-833-0602 
5365-01-011-3311 
2815-00-833-0602 
5330-01-014-6015 
5330-01-014-6015 


(4) 


FSCM 


96906 
96906 
44940 
44940 
19207 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 


44940 
44940 
19207 
44940 
44940 
44940 


MS90725-36 
М535338-45 
120-0547 
120-0726 
815-0601 
515-0236 
120-0710 
120-0952 
120-0229 
120-0556 
120-0557 
120-0559 
120-0560 
120-0545 
850-0040 
800-0023 
518-0335 
7739822 
120-0551 
120-0580 
120-0580 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 


BOLT,MACHINE: 


WASHER, LOCK: 

PUMP, LUBRICATION OIL: 
GEAR ASSEMBLY: OIL PUMP 
PLUG: 

KEY, WOODRUFF: 

COVER ASSEMBLY: OIL PUMP 


GEAR: OIL PUMP DRIVE 


SHAFT, IDLER, OIL PUMP 
GASKET: OIL PUMP, 0.003 IN. 
GASKET: OIL PUMP, 0.005 IN. 
GASKET: OIL PUMP, 0.007 IN. 
GASKET: OIL PUMP, 0.009 IN. 
BODY: OIL PUMP 

LOCKWASHER: 

SCREW: 

RING, RETAINING: 

SHIM: 

CUP ASSEMBLY: PUMP 

GASKET KIT: OIL PUMP, 
GASKET KIT: OIL PUMP, 
GASKET: 

GASKET: 

GASKET: 

GASKET: 


THK, 
THK, 
THK, 
THK, 


2916 ENGINE LUBRICATION SYSTEM 


PART 
PART 
PART 
PART 


OF 
OF 
OF 
OF 


KIT 
KIT 
KIT 
KIT 


P/N 
P/N 
P/N 
P/N 


PART OF KIT P/N 168-0163 
PART OF KIT P/N 168-0086 


120-0580 
120-0580 
120-0580 
120-0580 


(7) 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


PPP PPP юм в въъе ны PR к мю ҥн BEER EDD 


B-34 


-— 


TM 9-2815-221-348P 


М. 
Ж елі 


Figure В-11 Oil Filter Adapter Assembly. 


TA311014 


SECTION II REPAIR PARTS LIST 


(1) (2) (3) 

Illustration 

(a) (b) National 

Fig Item SMR Stock 

No. No. Code Number 

B-11 1 PAFZZ 2815-00-480-7390 
Boll 2 PAFZZ 4710-01-008-3500 
В-11 З РАҒ22 4730-00-165-0966 
В-11 4 PAFZZ 4730-00-165-0967 
В-11 5 РАҒ22 4720-01-009-1614 
B-11 6 PAFZZ 6110-00-930-5820 
В-11 З PAFZZ 4730-00-833-0638 
B-11 8 PAOZZ 4730-00-529-1487 
В-11 9 РАҒ22 5365-01-056-1338 
В-11 10 XAFFF 

B-11 11 PAFZZ 2940-01-060-9941 
B-11 12 PAFZZ 4730-00-018-9566 
B-11 13 PAFZZ 5330-01-010-2240 
B-11 14 PAFZZ 6620-00-010-0319 
B-11 l5 PAFZZ 5360-01-009-6942 
B-11 16 PAFZZ 5340-01-060-7739 
B-11 17 PAFZZ 5310-01-009-6570 
ВЕТ 18 PAFZZ 5305-01-062-3345 
В-11 19 РАҒ22 4730-00-936-4828 
В-11 20 PAFZZ 5330-01-010-2239 
B-11 21 PAFZZ 5310-00-407-9566 
B-11 22 PAFZZ 5306-00-225-8499 
B-11 23 PAOZZ 2940-00-449-3993 
B-11 23 PAOZZ 2940-00-449-3993 
B-11 24 PAFZZ 4730-01-008-6346 
B-11 25 PAFZZ 4730-01-065-6827 
B-11 PAFZZ 

B-6 

B-11 

Ба 

В-11 

В-11 23 PAFZZ 


FSCM 


44940 
44940 
44940 
44940 
44940 
44940 
44940 
21450 
44940 
44940 
44940 
96906 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
96906 
96906 
44940 
44940 
44940 
44940 
44940 


44940 


502-0274 
120-0633 
502-0037 
502-0242 
120-0614 
309-0169 
502-0053 
444012 
505-0057 
122-0277 
122-0245 
М549005-2 
122-0243 
309-0130 
122-0242 
122-0244 
850-0040 
800-0005 
4-37-6 
122-0246 
М535338-45 
М590725-34 
122-0185 
122-0185 
502-0051 
502-0082 
522-0323 


522-0247 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2916 ENGINE LUBRICATION 
SYSTEM-CONTINUED 


CONNECTOR ASSEMBLY: 
TUBE ASSEMBLY, METAL: OIL, CYLINDER HEAD 

ELBOW, PIPE TO TUBE: OIL LINE, INVERTED 

TEE, PIPE: STREET 

HOSE, ASSEMBLY, METAL: FILTER ADAPTER 

CONTROL, GENERATOR: LOW OIL PRESSURE 

ELBOW, PIPE: 45-DEGREE 

REDUCER, PIPE: AUXILIARY POWER UNIT 

PLUG, MACHINE THREAD: (1/8), ADAPTER 

ADAPTER ASSEMBLY: OIL FILTER 

ADAPTER ASSEMBLY, OIL FILTER: 

PLUG, INLET: 

GASKET: BYPASS PLATE, PART OF KIT P/N 168-0163 
THERMOSTAT, SPECIAL: 

SPRING: OIL BYPASS 

COVER, ACCESS: OIL BYPASS 

WASHER, LOCK: OIL BYPASS COVER MOUNTING 

SCREW, CAP, HEXAGON HEAD: OIL BYPASS COVER MOUNTING 
ELBOW, PIPE TO TUBE: OIL COOLER LINE-TO-ADAPTER 
GASKET: FILTER ADAPTER, PART OF KIT P/N 168-0163 
WASHER, LOCK: 

BOLT, MACHINE: 

FILTER, ELEMENT, OIL: PART OF KIT P/N 522-0247 A 
FILTER, ELEMENT OIL: PART OF KIT P/N 522-0323 B 
COUPLING, PIPE: 

NIPPLE, PIPE: 

REPAIR KIT, DIESEL, ENGINE: A 

RING SET, PISTON: 

FILTER, OIL: 

FILTER, FLUID PRESSURE: PRIMARY 

FILTER, FLUID PRESSURE: SECONDARY 

GASKET KIT: OVERHAUL 

REPAIR KIT, DIESEL, ENGINE: SAME LIST AS ABOVE B 


(7) 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


|! Q QÓ PBPPP Pp PPE ҥн кю м к к кою N Pp ны 


PRP PRP ю кю кю кю кю кю ш ош 


ТМ 9-2815-221-34&P 


B-36 


ee: 


, 
X эх РУДЕ 


Sy 


Figure B-12 Oil Cooler Assembly. 


TA311015 


SECTION II REPAIR PARTS LIST 


(1) (2) 
Illustration 

(a) (b) 

Fig Item SMR 
No. No. Code 
B-12 T PAFFH 
B-12 2 PAFZZ 
B-12 3 PBFZZ 
B-12 4 PAFZZ 
B-12 9! PAFZZ 
B-12 6 PAFZZ 
B-12 7 PCFZZ 
B-12 8 PCFZZ 


(3) 


National 
Stock 
Number 


2815-00-079-8063 
5305-00-068-0500 
2940-01-051-7922 
5310-00-209-0786 
5310-00-761-6882 
5305-00-225-9081 
2940-01-010-6048 
4750-01-008-2795 


(4) 


FSCM 


44940 
96906 
44940 
96906 
96906 
96906 
44940 
44940 


102-0843 
MS90725-3 
102-0518 
М535335-33 
М551967-2 
М590725-36 
501-0110 
501-0109 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2916 ENGINE LUBRICATION SYSTEM-CONTINUED 


COOLER, FLUID OIL: 

SCREW, CAP, HEXAGON HEAD:OIL COOLER-TO-BRACKET 
PLATE,OIL COOLER, MOUNTING: 

WASHER, LOCK:OIL COOLER-TO-BRACKET 
NUT,PLAIN,HEXAGON:OIL COOLER-TO-BRACKET 
BOLT,MACHINE:OIL COOLER MOUNTING PLATE 

LINE, FLEXIBLE, OIL COOLER: LONG ELBOW 

LINE, FLEXIBLE, OIL COOLER:SHORT ELBOW 


(7) 


U/M 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


юк ою N э RP мы 


TM 9-2815-221-34&P 


Figure B-13 Oil Bypass Valve Assembly. 


TA311016 


SECTION II REPAIR PARTS LIST 


(1) 


Illustration 
(a) (b) 
Fig Item 
No. No. 
B-13 1 
B-13 2 
B-13 


(2) 


Code 


PAFZZ 
PAFZZ 
PAFZZ 


(3) 


National 
Stock 
Number 


4730-00-018-9566 
5360-01-020-5175 
2815-00-833-0599 


FSCM 


96906 
44940 
44940 


М549005-2 
120-0555 
120-0539 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2916 ENGINE LUBRICATION SYSTEM-CONTINUED 


PLUG,PIPE 
SPRING, HELICAL, COMPRESSION: OIL BYPASS 
POPPET, VALVE: OIL BYPASS PLATE 


U/M 


EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


ТМ 9-2815-221-348Р 


B-40 


А р 
^ uM 
nE 


Figure B-14 Saber Gage, Gil Fill and Drain Lines. 


TA311017 


SECTION II REPAIR PARTS LIST 


(1) (2) (3) 

Illustration 

(a) (b) National 

Fig Item SMR Stock 

No. No. Code Number 

B-14 T PAOZZ 4720-01-011-8023 
B-14 2 PAOZZ 4730-00-177-1775 
B-14 3 PAOZZ 4720-00-614-7118 
B-14 4 PAOZZ 

B-14 5 PAOZZ 5340-00-225-8313 
B-14 6 PAOZZ 5330-00-641-7571 
B-14 6 PAOZZ 5330-00-641-7571 
B-14 З PAOZZ 2990-01-021-1458 
В-14 8 РАО22 5305-00-446-9901 
В-14 9 РАО22 5310-00-576-5752 
В-14 10 РАО22 5340-00-622-7394 
В-14 11 РАО22 5310-00-934-9751 
В-14 12 РАО22 5340-00-597-9408 
В-14 13 РАО22 5310-00-596-7691 
В-14 14 РАО22 5305-00-680-6046 
В-14 1:5; PAOZZ 6680-00-626-8279 
В-14 16 РАО22 2815-00-615-8770 
В-14 17 РАО22 4730-00-921-3624 
В-14 18 РАО22 4730-01-026-0922 
В-14 19 РАО22 4730-01-003-5093 
В-14 20 РАО22 4730-01-003-5104 
в-14 21 PAOZZ 4730-00-950-1307 
В-14 22 РВООО 2990-00-613-6801 
В-14 23 РАО22 5340-00-622-7396 
В-14 24 РАО22 5360-01-006-4093 
В-14 25 РАО22 2990-00-613-6793 
В-14 26 РАО22 5315-00-238-1584 
В-14 27 РАО22 5315-01-016-8503 
В-14 28 РАО22 4730-01-046-0373 
В-14 29 РАО22 4820-00-625-2987 
В-14 30 PAOZZ 4730-01-058-2324 
B-14 31 PAFZZ 5306-00-225-8497 
B-14 32 PAFZZ 5310-00-407-9566 
B-14 33 KFFZZ 5330-00-932-1853 


(4) 


FSCM 


19207 
21450 
19207 
19207 
96906 
44940 
44940 
44940 
96906 
96906 
19207 
96906 
96906 
96906 
96906 
19207 
19207 
96906 
19207 
96906 
96906 
19207 
19207 
19207 
96906 
19207 
96906 
19207 
19207 
19207 
19207 
96906 
96906 
44940 


(5) 


Part 
Number 


11671382 
444038 
11671065-8 
11671642 
MS21333-13 
123-0191 
123-0191 
123-1058 
MS51850-64 
MS35333-39 
11671401 
М535650-302 
М521919Ғ10 
М535335-32 
М5931603 
11671402 
11671404 
М551953-6 
8395494-2 
М551813-7 
М551953-91 
8395402 
11671275 
11671272 
М524586-562 
11671273 
М516562-31 
11671280 
8395412 
11671386 
11671407-1 
М590725-32 
М535338-45 
123-0667 


TM9-2815-221-34&P 


(6) 
Description 


Usable On Code 


GROUP: 2916 ENGINE LUBRICATION SYSTEM-CONTINUED 


HOSE ASSEMBLY, NONMETALLIC: FUEL RETURN 
ELBOW,PIPE: 

HOSE ASSEMBLY, NONMETALLIC: 

TUBE ASSEMBLY: OIL FILL 

CLAMP, LOOP: 

GASKET: OIL FILL CAP, PART OF KIT P/N 168-0163 
GASKET: OIL FILL CAP, PART OF KIT P/N 168-0086 
CAP, FILLER OPENING: OIL 

SCREW, TAPPING, THREADED: CLAMP (1), BRACKET (2) 
WASHER, LOCK: CLAMP (1), BRACKET (2) 

BRACKET, DOUBLE ANGLE: SABER GAGE TUBE 

NUT, PLAIN, HEXAGON: 

CLAMP, LOOP : 

WASHER, LOCK: 

SCREW, MACHINE: 

GAGE, ROD CAP, LIQUID LEVEL: OIL 

TUBE ASSEMBLY: AUXILIARY POWER UNIT, SABER GAGE 
NIPPLE, PIPE: 

ADAPTER, UNION: 

ELBOW, PIPE TO TUBE: 

NIPPLE,PIPE: 

TEE, PIPE: 

LATCH ASSEMBLY, SAFETY VALVE: 

BRACKET, ANGLE: VALVE SAFETY CATCH 

SPRING, HELICAL, EXTENSION: 

CATCH, SAFETY VALVE: 

PIN, SPRING: 

PIN, GROOVED, HEADLESS: VALVE SAFETY CATCH 
BUSHING, PIPE: 

VALVE, PLUG: AUXILIARY POWER UNIT 

NIPPLE, PIPE: 

BOLT,MACHINE: OIL FILLER ASSEMBLY MOUNTING 
WASHER, LOCK: OIL FILLER ASSEMBLY MOUNTING 
GASKET: OIL FILL TUBE, PART OF KIT P/N 168-0163 


A 


(7) 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 
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B-42 


Figure B-15 Exhaust Manifold and Gaskets. 


TA311018 


SECTION II REPAIR PARTS LIST 


(1) (2) 
Illustration 

(a) (b) 

Fig Item SMR 
No. No. Code 
B-15 1 PAFZZ 
B-15 T PAFZZ 
B-15 2 PAFZZ 
B-15 3 KFFZZ 
B-15 4 PAFZZ 
B-15 5 PAFZZ 


(3) 


National 
Stock 
Number 


5330-00-871-6097 
5330-00-871-6097 
2815-00-833-0613 
5340-01-049-4412 


5306-00-236-4832 


(4) 


FSCM 


44940 
44940 
44940 
44940 
44940 
96906 


TM9-2815-221-34&P 


(5) (6) 
Description 

Part 

Number Usable On Code 


GROUP: 2918 MANIFOLDS 


154-0463 GASKET: MANIFOLD EXHAUST, PART OF KIT P/N 168-0163 
154-0463 GASKET: MANIFOLD EXHAUST, PART OF KIT P/N 168-0086 
154-0633 MANIFOLD,EXHAUST: 

154-1366 LOCK TAB: PART OF KIT P/N 168-0163 

867-0025 NUT,HEX: EXHAUST MANIFOLD B 


MS90728-39 BOLT, MACHINE: EXHAUST MANIFOLD A 


A 
B 


(7) 


EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


Bop VE NN 


TM 9-2815-221-34&P 
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Figure B-16 Fuel Lines. 


TA311019 


SECTION II REPAIR PARTS LIST 


(1) (2) (3) 

Illustration 

(a) (b) National 

Fig Item SMR Stock 

No. No. Code Number 

B-16 1 PAFZZ 4710-00-996-8666 
В-16 2 PAFZZ 4730-01-008-6347 
В-16 3 PAFZZ 4710-00-995-1477 
B-16 4 PAFZZ 5305-00-225-8507 
B-16 9! PAFZZ 5310-01-016-0723 
B-16 6 PAFZZ 4710-00-491-3219 
В-16 7 PAFZZ 4710-01-008-2859 
В-16 8 PAFZZ 5365-00-421-9922 
В-16 9 PBFZZ 5307-01-020-9816 
B-16 10 PAFZZ 5310-01-009-6610 
B-16 11 PAFZZ 5310-00-407-9566 
B-16 12 PAFZZ 5310-01-015-6552 
B-16 T3 PAFZZ 4270-01-009-1615 
B-16 14 PAFZZ 4730-01-008-5712 
B-16 15 PAFZZ 4710-01-008-2860 
В-16 16 PAFZZ 5306-00-225-8498 
В-16 iT PAFZZ 5310-00-407-9566 
B-16 18 PAFZZ 5310-00-805-4864 
B-16 19 PAFZZ 4730-00-231-3905 
В-16 20 РАҒ22 2910-00-571-5883 
В-16 21 РАҒ22 5330-01-014-6109 
В-16 22 PAFFF 2910-00-950-8384 
В-16 23 РАҒ22 5330-00-971-5750 
В-16 23 KFFZZ 


FSCM 


44940 
44940 
44940 
96906 
19207 
44940 
44940 


44940 
96906 
44940 
96906 
44940 


44940 
44940 
44940 


96906 
96906 
96906 
88044 
44940 
44940 
44940 
44940 
77260 


149-1056 
502-0102 
149-1057 
MS90725-43 
7739637 
149-1058 
149-1101 


147-0145 
М551864-103-24 
526-0022 
М535338-45 
862-0015 


501-0129 
502-0039 
149-1118 


М590725-33 
М535338-45 
М515795-511 
AN915-1 
149-0662 
149-0517 
149-1704 
149-0792 
222815104 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2932 ENGINE FUEL PUMP 


TUBE ASSEMBLY, METAL: FUEL RETURN, NO. 


TEE, TUBE: 
TUBE ASSEMBLY, METAL: FUEL RETURN, NO. 


SCREW, CAP, HEXAGON HEAD: INJECTION NOZZLE FLANGE MOUNTING 


2 CYLINDER 


1 CYLINDER 


WASHER, FLAT: NOZZLE AND FLANGE MOUNTING 


TUBE, PUMP TO FUEL RETURN: 


TUBE ASSEMBLY, METAL: FUEL INJECTION NO. 1 


CYLINDER (WITH FITTINGS 

SHIM SET: INJECTION PUMP 

STUD, PLAIN: INJECTION PUMP MOUNTING 
WASHER, FLAT: INJECTION PUMP MOUNTING 
WASHER, LOCK: INJECTION PUMP MOUNTING 
NUT, PLAIN HEXAGON: INJECTION PUMP 
MOUNTING, 5/16-18 

HOSE ASSEMBLY, NONMETALLIC: FUEL 
ELBOW, MALE: PIPE-TO-TUBE INLET 

TUBE ASSEMBLY, METAL: FUEL INJECTION, 
CYLINDER (WITH FITTINGS 


NO. 2 


BOLT, MACHINE: FUEL TRANSFER PUMP MOUNTING B 
WASHER, LOCK: FUEL TRANSFER PUMP MOUNTING B 


WASHER, FLAT: FUEL PUMP FLANGE, COPPER 
ELBOW, INVERT 450 B 
BOWL, SEDIMENT: B 


B 


GASKET: FUEL PUMP BOWL, PART OF KIT P/N 168-0086 


PUMP, FUEL B 


GASKET: FUEL PUMP, PART OF KIT P/N 168- 
GASKET: FUEL PUMP, PART OF KIT P/N 149- 


0086 B 
1046 B 


(7) 


U/M 


EA 
EA 
EA 
EA 
EA 
EA 


EA 
EA 
EA 
EA 
EA 


EA 
EA 
EA 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 
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т 
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B-46 


jure B-17 Injection Nozzle Flange and Holder Assembly. 


ТМ 9-2815-221-34&P 


TA31 1020 


SECTION ІІ. 


(1) 


Illustration 


(a) 
Fig 
No. 


B-17 
B-17 
B-17 
B-17 
B-17 
B-17 
B-17 
B-17 
B-17 
B-17 
B-17 


(b) 
Item 
No. 


|] ошо мы су л b омы 


(2) 


Соае 


XDFZZ 
PAFZZ 
PAFFF 
PAFZZ 
PAFZZ 
PAFZZ 
XDFZZ 
XDFZZ 
KFFZZ 
KFFZZ 
PAFZZ 


REPAIR PARTS LIST 


(3) 
National 


Stock 
Number 


4730-00-496-7511 


2910-00-018-5355 


5330-00-626-3966 
5330-00-626-3966 
5365-00-790-9338 


FSCM 


44940 
44940 
44940 
01843 
44940 
44940 
44940 
44940 
44940 
44940 
44940 


147-0141 
502-0065 
147-0136 
AKB35S5790A 
147-0268 
147-0243 
147-0132 
147-0133 
147-0043 
147-0043 
147-0044 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2932 ENGINE FUEL PUMP-CONTINUED 
FLANGE: INJECTION NOZZLE 

ELBOW, PIPE TO TUBE: INVERTED 458 

NOZZLE AND HOLDER: 

HOLDER ASSEMBLY: BODY 

NOZZLE AND GASKET, FUEL: 

GASKET, NOZZLE: 

ADAPTER: INJECTION NOZZLE, NO. 2 CYLINDER 
ADAPTER: INJECTION NOZZLE, NO. 1 CYLINDER 
SPACER, RING: PART OF KIT P/N 168-0163 A 
SPACER, RING: PART OF KIT P/N 168-0086 B 
SPACER, PLATE:  NOZZLE HEAT (STEEL) FUEL INJECTION 


(7) 


U/M 


FEA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


NVNNPRPRRPRENNN 


B-48 


Figure B-18 Fuel Injection Pump Assembly (Model PSU) 


ТМ 9-2815-221-348P 


TA311021 


SECTION II REPAIR PARTS LIST 


(1) (2) (3) 

Illustration 

(a) (b) National 

Fig Item SMR Stock 

No. No. Code Number 

B-18 1 PAFFF 

B-18 2 PAFFF  5310-01-024-6298 
B-18 3 PAFZZ  5330-01-022-8901 
B-18 4 PAFZZ  2910-01-023-7345 
B-18 5 PAFZZ  5360-01-022-8815 
B-18 6 PAFZZ  4820-01-030-6888 
B-18 7 PAFZZ  5365-01-022-8817 
B-18 8 PAFZZ  2530-01-132-5140 
B-18 9 PAFZZ  2530-01-132-4190 
B-18 10 PAFZZ  4730-01-032-2363 
B-18 11 PAFZZ 

B-18 12 PAFZZ  3110-01-029-6293 
B-18 T3 PAFZZ  5305-01-024-2252 
B-18 14 PAFZZ  5315-01-023-1753 
B-18 15: КЕЕ22 5330-01-022-8875 
В-18 16 KFFZZ 5330-01-019-9594 
В-18 427. PAFZZ  4820-00-480-5622 
B-18 18 PAFZZ 

B-18 1:9 PAFZZ 5330-00-973-8598 
В-18 20 КЕЕ22 5330-01-010-2231 
В-18 21 PAFZZ 2910-00-484-8511 
В-18 22 PAFZZ 2910-01-031-9424 
В-18 23 PAFZZ 5310-01-022-8861 
В-18 24 PAFZZ 5305-01-024-2247 
В-18 25 КЕЕ22 5330-01-022-8874 
В-18 26 PAFZZ 2910-01-031-9441 
В-18 27 PAFZZ 5310-01-023-9101 
В-18 28 PAFZZ 5305-01-025-6429 
В-18 29 PAFZZ 5310-01-022-8946 
В-18 30 PAFZZ 5310-01-023-9092 
В-18 31 PAFZZ 5315-01-030-9052 
В-18 32 PAFZZ 5305-01-024-2248 
В-18 33 PAFZZ  5305-01-024-2254 
B-18 34 KFFZZ  5310-00-424-3072 


FSCM 


44940 
01843 
01843 
01843 
01843 
01843 
01843 
44940 
44940 
01843 
44940 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
44940 
01843 
44940 
01843 
01843 
01843 
01843 


01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 


147-0220 
CP851 
GA8527 
HP8530A 
SP8531 
VA851NA 
SR8515 
147-0274 
147-0290 
F1858 
147-0331 
BB1070 
SC1867 
PN8544 
GA100282 
GA1146 
VA9031A 
HG8510 
509-0094 
GA1194 
147-0182 
PL85108-1 
WA1648 
5С2118 
GA1085 


С08514А 
WA1-7BL 
PN8552-1 
WH6-5BL 
NT4-5BL 
PN8525 
5С2119-1 
SC201437 
GA7617 


TM9-2815-221-34&P 


(6) 
Description 


Usable On Code 


GROUP: 2932 ENGINE FUEL PUMP-CONTINUED 


PUMP, FUEL: MODEL PSU 
NUT, SELF-LOCKING, HEXAGON: 

GASKET: CAP NUT 

HOLDER, VALVE, FUEL INJECTION: DELIVERY VALVE 

SPRING: 

VALVE ASSEMBLY: DELIVERY 

SPACER: DELIVERY VALVE 

CAP NUT: DISCHARGE FITING 

PLUG: DISCHARGE FITTING 

ADAPTER, STRAIGHT, TUBE: DISCHARGE 

HEAD ASSEMBLY: (INCLUDES ITEM NOS. 2 THROUGH 24 AND 43) 
BALL, BEARING: 

SETSCREW: 

PIN, STRAIGHT, HEAD 

PACKING, PREFORMED: UPPER HEAD PART OF KIT P/N KT85166 
PACKING, PREFORMED: LOWER HEAD, PART OF KIT P/N KIT 85166 
VALVE, BLEEDER PUMP: 

HOUSING: HYDRAULIC UNIT 

PACKING, PREFORMED: INJECTION PUMP 

PACKING, PREFORMED: PART OF KIT P/N 168-0163 

TAPPET: INJECTION PUMP! 

PLATE, RETAINING: 

WASHER, KEY: 

SCREW, CAP, HEXAGON HEAD: 

PACKING, PREFORMED: REMOTE CONTROL LEVER, 

PART OF KIT P/N KT85166 

LEVER, REMOTE CONTROL: 

WASHER, FLAT: 

SCREW, SHOULDER: 

WASHER, LOCK: PIN (1), SETSCREW (1) 

NUT, PLAIN, HEXAGON: PIN (1), SETSCREW (1) 

PIN, STRAIGHT, HEADED: 

SCREW: 

SETSCREW: 

WASHER, FLAT: COPPER, PART OF KIT P/N KT85166 


(7) 


U/M 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


ке ою ю кю ҥю мю юе ҥю ҥн ҥ BPP м к EP кю ю NE кю ҥю RB EB 


ке юе юк N N.N юе юк 


SECTION II REPAIR PARTS LIST 


(1) 


Illustration 
(a) (b) 
Fig Item 
No. No. 
B-18 3, 
B-18 36 
B-18 36 
B-18 36 
B-18 36 
B-18 36 
B-18 36 
B-18 36 
B-18 87. 
B-18 38 
B-18 39 
B-18 40 
B-18 41 
B-18 42 
B-18 43 
B-18 44 
B-18 45 
B-18 46 
B-18 

B-18 

B-18 

B-18 

B-18 

B-18 


(2) 


Code 


PAFZZ 
PBFZZ 
PBFZZ 
PBFZZ 
PBFZZ 
PBFZZ 
PBFZZ 
PBFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 


(3) 


National 
Stock 
Number 


5365-01-009-7064 
2910-01-008-3501 
2910-01-008-2791 
2910-01-008-3502 
2910-01-008-2792 
2910-01-008-4974 
2910-01-008-4975 
2910-01-008-4976 
5340-01-024-1726 
5310-01-022-8943 
5360-01-022-8816 
3020-01-048-9968 
5310-01-023-0709 
5365-01-022-8933 
5310-00-141-1579 
5305-01-024-2249 
5340-01-024-9739 
5305-01-024-2251 
5330-00-340-6374 


FSCM 


44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 


(5) 


Part 
Number 


147-0259 
147-0147 
147-0149 
147-0161 
147-0154 
147-0186 
147-0187 
147-0190 
GU201024 
1100280 
SP8533 
GE851 
WA100279 
RG100278 
GA7615 
SC23-6BL 
HP8539 
SC2057 
KT85166 


TM9-2815-221-34&P 


(6) 
Description 


Usable On Code 


GROUP: 2932 ENGINE FUEL PUMP-CONTINUED 


RING, RETAINING: RG100281 


BUTTON, INJECTOR, FUEL: 
BUTTON, INJECTOR, FUEL: 
BUTTON, INJECTOR, FUEL: 


BUTTON, INJECTOR FUEL: 


BUTTON, INJECTOR, FUEL: 
BUTTON, INJECTOR, FUEL: 
BUTTON, INJECTOR, FUEL: 


SEAT, SPRING: 


0.119 MARKED 1 OR A 

0.113 MARKED 3 OR C 

0.104 MARKED H OR STD OR NO MARK 
0.095 MARKED 8 OR J 

0.134 MARKED 16 OR 5 

0.131 MARKED 15 OR R 

0.122 MARKED 12 OR M 


WASHER, FLAT: LOWER SPRING SEAT 
SPRING, HELICAL, COMPRESSION: 


GEAR, THRUST: 

WASHER, FLAT: 

RING, RETAINING: 
WASHER, FLAT: 

SCREW, MACHINE: TIMING 
CLAMP, RIM CLENCHING 


HOLE 


SCREW, CAP, SOCKET HEAD: 


GASKET KIT, REPAIR: 
PACKING, PREFORMED: 
PACKING, PREFORMED: 
PACKING, PREFORMED: 
PACKING, PREFORMED: 
WASHER, FLAT: 


(7) 


U/M 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


PPP PPP eR BPP RPP PPP ee ee км кю he юы 


(B-51 blank) /B-52 ТМ 9-2815-221-34&P 


Figure B-19 Fuel Injection Pump Assembly (Model 50). 


TA311022 


SECTION ІІ REPAIR PARTS LIST 


(1) (2) (3) 

Illustration 

(a) (b) National 

Fig Item SMR Stock 

No. No. Code Number 

B-19 1 PAFFF 

B-19 2 PAFZZ 

B-19 3 PAFZZ 5330-01-183-1287 
B-19 4 PAFZZ 2910-01-023-7345 
B-19 5 PAFZZ 5360-01-022-8815 
B-19 6 PAFZZ 2910-01-160-5827 
B-19 7 PAFZZ 5365-01-022-8817 
B-19 8 PAFZZ 2530-01-132-5140 
B-19 9 PAFZZ 2530-01-132-4190 
B-19 10 PAFZZ 4730-01-032-2363 
B-19 TT PAFZZ 

B-19 12 PAFZZ 3110-01-029-6293 
B-19 T3 PAFZZ 5305-01-024-2252 
B-19 14 PAFZZ 5330-01-022-8875 
B-19 15 PAFZZ 5330-01-163-2309 
B-19 16 PAFZZ 4730-01-159-8732 
B-19 477. PAFZZ 

B-19 18 PAFZZ 5330-00-973-8598 
B-19 19 PAFZZ 5330-01-010-2231 
B-19 20 PAFZZ 

B-19 21 PAFZZ 3040-01-031-9424 
B-19 22 PAFZZ 5310-01-022-8861 
B-19 23 PAFZZ 5305-01-024-2247 
В-19 24 PAFZZ 5330-01-022-8874 
B-19 25 PAFZZ 2910-01-031-9441 
B-19 26 PAFZZ 5310-01-023-9101 
B-19 27 PAFZZ 5310-01-025-6429 
B-19 28 PAFZZ 5310-00-751-8778 
B-19 29 PAFZZ 5310-01-023-9092 
B-19 30 PAFZZ 5315-01-030-9052 
B-19 31 PAFZZ 5305-01-024-2248 
B-19 32 PAFZZ 5365-01-009-7064 
B-19 33 PAFZZ 5365-01-163-5674 
B-19 34 PAFZZ 


(4) 


FSCM 


44940 
01843 
01843 
01843 
01843 
01843 
01843 
44940 
44940 
01843 
01843 
01843 
01843 
01843 
01843 
44940 
01843 
44940 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 


(5) 


Part 
Number 


147-0220 
CP854 
GA8527 
НР8545А 
5Р8531 
УА851А 
SR8515 
147-0274 
147-0290 
F1858 
Нр9532А5 
ВВ1070 
5С1867 
GA100282 
GA1182 
F18532 
HG85149 
509-0094 
GA1194 
ТР851 
РІ85108-1 
WA1648 
5С2118 
GA1085 
С08514А 
WA1-7BL 
PN8552-1 
WA6-5BL 
NT4-5BL 
PN8525 
5С2119-1 
86100281 
86857 
В0853-10 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2932 ENGINE FUEL PUMP-CONTINUED 


PUMP, FUEL: MODEL 50 

CAP,NUT: 

GASKET: 

HOLDER, DELIVERY: 

SPRING: 

VALVE ASSEMBLY: 

SPACER: PART OF KIT P/N KT85236 
CAPNUT: DISCHARGE FITTING 

PLUG: DISCHARGE FITTING 
ADAPTER, STRAIGHT: DISCHARGE 


HEAD ASSEMBLY: INCLUDES 2 THROUGH 13, 17 THROUGH 36 & 42 


BALL, BEARING: 
SETSCREW: 

PACKING PREFORMED: PART OPF KIT P/N KT85236 
PACKING PREFORMED: PART OF KIT P/N KT85236 
FITTING, OVERFLOW: 

HOUSING 

PACKING, PREFORMED: 

PACKING PREFORMED: PART OF KIT P/N KT85236 
TAPPET: 

PLATE, RETAINING: 

WASHER, KEY: 

SCREW: 

PACKING PREFORMED, PART OF KIT KT85236 

LEVER ASSEMBLY: 

WASHER, FLAT: 

SCREW, SHOULDER 

WASHER, LOCK: PIN (2), SETSCREW (1) 

NUT, PLAIN HEXAGON: PIN (2), SETSCREW (1) 
PIN: 

SCREW: 

RING, RETAINING: 

RING, RETAINING: 

BUTTON, INJECTOR FUEL: 0.089 MARKED 10 OR L 


(7) 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 
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SECTION II REPAIR PARTS LIST 


(1) 


Illustration 
(a) (b) 
Fig Item 
No No 
B-19 34 
B-19 34 
B-19 34 
B-19 34 
B-19 34 
B-19 34 
B-19 34 
B-19 34 
B-19 34 
B-19 34 
B-19 34 
B-19 34 
B-19 34 
B-19 34 
Belg 34 
B-19 35 
B-19 36 
B-19 37 
B-19 38 
B-19 39 
B-19 40 
B-19 41 
B-L9 42 
B-19 43 
B-19 44 
B-19 45 
B-19 

B-19 

B-19 

B-19 

B-19 

B-19 

B-19 


(2) 


SMR 
Code 


PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 
PAFZZ 


(3) 


National 
Stock 
Number 


2910-01-008-3501 
2530-01-008-4976 


2910-01-008-4975 
2910-01-008-4974 
5340-01-159-8154 
5306-01-022-8816 
5310-01-165-2490 
3020-00-163-7882 
3120-01-195-5683 
2910-01-192-5957 
5365-01-165-2603 
5310-00-141-1579 
5305-01-024-2249 


5305-01-024-2251 
5330-01-174-5073 


(4) 


FSCM 


01842 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 
01843 


BO853-9 
BO853-8 
В0853-7 
В0853-6 
В0853-11 
В0853-5 
В0853-4 
В0853-3 
В0853-2 
В0853-1 
В0853-12 
В0853-13 
В0853-14 
В0853-15 
В0853-16 
608547 
5Р8533 
WA2007 
GE8534 
WA85234 
GU8546 
RN855 
GA7615 
SC23-6BL 
HP8563 
SC2057 
KT85236 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP 2932 ENGINE FUEL PUMP-CONTINUED 


BUTTON INJECTOR FUEL: 0.092 MARKED 9 
BUTTON INJECTOR FUEL: 0.095 MARKED 8 
BUTTON INJECTOR FUEL: 0.098 MARKED 7 
BUTTON INJECTOR FUEL: 0.101 MARKED 6 
BUTTON INJECTOR FUEL: 0.104 MARKED 11 
BUTTON INJECTOR FUEL: 0.107 MARKED 5 
BUTTON INJECTOR FUEL: 0.110 MARKED 4 
BUTTON INJECTOR FUEL: 0.112 MARKED 3 
BUTTON INJECTOR FUEL: 0.116 MARKED 2 
BUTTON INJECTOR FUEL: 0.119 MARKED 1 
SEAT, BALL SOCKET: 0.122 MARKED 12 OR 
BUTTON INJECTOR FUEL: 0.125 MARKED 13 
BUTTON INJECTOR FUEL: 0.128 MARKED 14 
BUTTON INJECTOR FUEL: 0.131 MARKED 15 
BUTTON INJECTION FUEL: 0.134 MARKED 6 
SEAT, SPRING: 

SPRING: 

WASHER, FLAT: 

GEAR, FACE: 


BEARING, WASHER: 
GUIDE, PLUNGER: 
RING, RETAINING 
WASHER FLAT: PART OF KIT P/N KT85236 
SCREW, MACHINE 
CLAMP: 

SCREW, CAP, SOCKET 
GASKET KIT, REPAIR: 
PACKING, PREFORMED: 
WASHER FLAT: 
PACKING, PREFORMED: 
PACKING, PREFORMED: 
SPACER: 

PACKING, PREFORMED: 


o 
я 
шах 


о 
я 
ршоон 


(7) 


U/M 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 
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Figure B-20 Fuel Transfer Pump Assembly, DJBMA Model Only. 


SECTION II REPAIR PARTS LIST 


(1) 


Illustration 


(a) 
Fig 
No. 


B-20 
B-20 
B-20 
B-20 
B-20 
B-20 
B-20 
B-20 
B-20 
B-20 
B-20 
B-20 
B-20 
B-20 
B-20 
B-16 
B-20 


(b) 
Item 
No. 


а осы омы 


(2) 


Code 


KFFZZ 
KFFZZ 
KFFZZ 
KFFZZ 
KFFZZ 
KFFZZ 
KFFZZ 
PAFZZ 


(3) 
National 


Stock 
Number 


2910-00-933-0806 


(4) 


FSCM 


77260 
77260 
77260 
77260 
77260 
77260 
77260 
44940 


222927002 
222731041 
221833275 
222022017 
222933461 
222731074 
721500061 
149-1046 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2932 ENGINE FUEL PUMP-CONTINUED 


SCREEN: PART OF KIT P/N 149-1046 B 

SPRING: PART OF KIT P/N 149-1046 B 

LINKAGE: FUEL PUMP DRIVE, PART OF KIT P/N 149-1046 B 
PIN, DOWEL: PART OF KIT P/N 149-1046 B 

PLUG, SEAL: PART OF KIT P/N 149-1046 B 

SPRING: FUEL, PART OF KIT P/N 149-1046 B 
DIAPHRAGM: PART OF KIT P/N 149-1046 B 

REPAIR KIT, FUEL PUMP: PART OF KIT P/N 522-0247 B 
SCREEN: B 

SPRING: B 

LINKAGE: B 

PIN, DOWEL: B 

PLUG, SEAL: B 


SPRING: B 
DIAPHRAGM: B 
GASKET: B 


GASKET, BOWL: B 


(7) 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


кою юк ҥн ҥш RPP PBB ҥн ҥш PPP eR 
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Figure B-21. Engine Air Cleaner Assembly. 


TA311024 


SECTION II REPAIR PARTS LIST 


(1) (2) (3) 

Illustration 

(a) (b) National 

Fig Item SMR Stock 

No. No. Code Number 

В-21 1 XBFFF 

B-21 2 XDFFF 

B-21 3 XBFFF 

B-21 4 PAFZZ 

B-21 5. XBFZZ 

B-21 6 KFFZZ 2940-01-008-3007 
B-21 7 KFFZZ 5970-00-351-8052 
B-21 8 PAFZZ 5305-01-009-6559 
B-21 9 PAFZZ 2920-00-930-2871 
B-21 10 XDFZZ 

B-21 11 XDFZZ 

B-21 12 KFFZZ 5330-00-971-5752 
B-21 12 KFFZZ 5330-00-971-5752 
B-21 13 PBFZZ 2940-00-829-5693 
B-21 14 PAFZZ 5310-01-009-6570 
B-21 15 PAFZZ 5305-01-009-6945 
B-21 16 PAFZZ 5305-01-009-6950 
B-21 17 KFFZZ 5330-00-354-3138 
B-21 17 KFFZZ 5330-00-354-3138 
B-21 18 PAFZZ 5307-00-358-3557 
B-21 19 PAFZZ 5310-01-010-2141 
B-21 PAFZZ 

B-3 

B-3 

B-3 

B-3 

B-3 

B-3 

B-7 

B-7 

B-7 

B-7 

B-7 

B-7 

B-9 

B-9 

B-9 


(4) 


FSCM 


44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
11583 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 


140-1242 
140-0707 
140-0734 
140-1704 
140-1703 
508-0103 
508-0102 
114-0023 
AG3 

336-1505 
336-1504 
140-0584 
140-0584 
140-0645 
850-0040 
800-0007 
800-0015 
141-0281 
141-0281 
520-0011 
870-0137 
168-0163 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2933 ENGINE AIR CLEANER 


AIR CLEANER ASSEMBLY: 

ADAPTER AND HEATER ASSEMBLY: 

ADAPTER: AIR CLEANER, INTAKE 

GASKET: HEATER ADAPTER 

ADAPTER, MANIFOLD HEATER: 

SLEEVE, INSULATING MICA, PART OF KIT P/N 168-0163 
INSULATOR, WASHER: PART OF KIT P/N 168-0163 
SCREW: HEATER ADAPTER MOUNTING 

GLOW PLUG: 

LEAD: HEATER 

LEAD ASSEMBLY: GLOW PLUG 

GASKET: AIR CLEANER, PART OF KIT P/N 168-0163 
GASKET: AIR CLEANER, PART OF KIT P/N 168-0086 B 
ADAPTER, AIR CLEANER: 

WASHER, LOCK: SPLIT 

SCREW: ADAPTER MOUNTING, 1/4-20 X 1 IN. LG 
SCREW: ADAPTER MOUNTING, 1/4-20 X 3 IN. LG 


GASKET: ADAPTER-TO-CYLINDER HEAD, PART OF KIT P/N 168-0163 
GASKET: ADAPTER-TO-CYLINDER HEAD, PART OF KIT P/N 168-0086 


STUD, PLAIN: 
NUT, AIR CLEANER, ADAPTER: 
GASKET KIT: A 


GASKET: A 
SEAL, OIL: A 
GASKET: A 
GASKET: A 
GASKET: A 


KIT, GASKET: BEARING PLATE A 
SEAL ASSEMBLY: A 

WASHER, FLAT: A 

SPACER, RING: A 

PACKING, PREFORMED: A 
GASKET: A 

COMPOUND, NEVER SEEZ: A 
SEAL, GREASE: A 

SEAL, PLAIN ENCASED: A 
GASKET: A 


A 
B 


(7) 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 
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SECTION II REPAIR PARTS LIST 


(1) (2) (3) (4) 
Illustration 

(a) (b) 

Fig Item SMR 
No. No. Code 


National 
Stock 
Number FSCM 


B-9 
B-9 
B-10 
В-11 
В-11 
В-14 
В-15 
В-15 
B-17 
B-21 
B-21 
B-21 
B-23 
B-23 
В-21 PAFZZ 
в-3 
в-3 
в-3 
в-3 
в-7 
в-7 
в-7 
в-7 
в-7 
B-9 
B-9 
B-9 
B-9 
B-9 
B-10 
B-14 
B-15 
B-16 
B-16 
B-17 
B-21 


5330-01-014-6014 44940 


168-0086 


TM9-2815-221-34&P 


(6) 

Description 
Usable On Code 
GROUP: 2933 ENGINE AIR CLEANER-CONTINUED 
GASKET: A 
GASKET A 
GASKET KIT: A 
GASKET: A 
GASKET: A 
GASKET: A 
GASKET: A 
LOCKTAB: A 
SPACER,RING: A 
GASKET: A 


INSULATOR, WASHER: A 


SLEEVE, 


INSULATOR: A 


GROMMET: A 
GROMMET: A 


GASKET 
GASKET: 


KIT: B 
B 


SEAL, OIL: B 


GASKET: 


B 


KIT, GASKET, BEARING PLATE: B 
SEAL ASSEMBLY, VALVE: B 


WASHER, 
SPACER, 


FLAT: B 
RING: B 


PACKING, PREFORMED: B 


GASKET: 


B 


SEAL, GREASE: B 
SEAL, PLAIN ENCASED: B 


GASKET: 
GASKET: 
GASKET: 
GASKET 

GASKET: 
GASKET: 
GASKET: 
GASKET: 
SPACER, 
GASKET: 


B 
B 
B 
KIT: B 
B 
B 
B 
B 
RING: B 
B 


(7) 


U/M 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


MS 


SECTION II REPAIR PARTS LIST 


(1) (2) 

Illustration 

(a) (b) 

Fig Item SMR 
No. No. Code 
В-21 

в-21 

в-21 

в-21 

B-7 


(3) 


National 
Stock 
Number 


FSCM 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2933 ENGINE AIR CLEANER-CONTINUED 


GASKET: 
GASKET: 
GASKET: 
GASKET: 
COMPOUND, 


шош ооо 


МЕУЕК 5ЕЕ2: 


в 


(7) 


U/M 


EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


кюк кюк оҥ 


B-62 TM 9-2815-221 -34&P 


Figure B-22 Governor Linkage 


TA311025 


SECTION II REPAIR PARTS LIST 


(1) (2) 
Illustration 

(a) (b) 

Fig Item SMR 
No. No. Code 
в-22 1 XBFFF 
B-22 2 PAFZZ 
B-22 3 PAFZZ 
B-22 4 PAFZZ 
B-22 5 PAFZZ 
B-22 6 PAFZZ 
B-22 E: PAFZZ 
B-22 8 PBFZZ 
B-22 9 XBFZZ 
B-22 10 PAFZZ 
B-22 11 PAFZZ 
B-22 12 PAFZZ 
B-22 13 PAFZZ 


(3) 


National 
Stock 
Number 


3040-00-834-0905 


5310-01-009-6553 
5310-00-934-9751 


5360-00-253-3252 
5307-00-163-7584 


5310-00-817-1318 
5310-01-009-6552 
5305-00-068-0506 
5310-00-582-5965 


(4) 


Е5СМ 


44940 
44940 
44940 
44940 
96906 
44940 
44940 
44940 
44940 
44940 
44940 
96906 
96906 


150-1132 
150-0974 
526-0327 
871-0010 
М535650-302 
150-1131 
150-1084 
150-1083 
150-1110 
104-0091 
870-0130 
М590726-6 
М535338-44 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2936 ENGINE SPEED GOVERNOR AND CONTROLS 


CONNECTING LINK, RIGID: GOVERNOR 

BALL JOINT: SNAP-IN, 10-32 

LOCKTABS: 

NUT, GOVERNOR LINKAGE: 10-32 

NUT, PLAIN, HEXAGON: 

CONNECTING LINK, RIGID: 

SPRING, GOVERNOR: 

STUD: GOVERNOR ADJUSTING 

BRACKET AND COVER ASSEMBLY: 

NUT, PLAIN, HEXAGON: GOVERNOR ADJUSTING STUD 
NUT, STAMPED: GOVERNOR STUD 

SCREW, CAP, HEXAGON HEAD: BRACKET ASSEMBLY MOUNTING 
WASHER, LOCK: BRACKET ASSEMBLY MOUNTING 


(7) 


U/M 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


ÑNÑ PP P PP BP P N N b N Pp 
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B-64 


Figure B-23 Pand and Blower Housing Assembly. 


TA311026 


SECTION II REPAIR PARTS LIST 


(1) (2) 
Illustration 

(a) (b) 

Fig Item SMR 
No. No. Code 
B-23 1 PBFZZ 
в-23 2 XBFZZ 
B-23 3 PAFZZ 
B-23 4 XBFZZ 
B-23 5 KFFZZ 
B-23 6 PAFZZ 
B-23 T PAFZZ 
B-23 8 XBFZZ 
B-23 9 PAFZZ 
B-23 10 PAFZZ 
B-23 11 PAFZZ 
B-23 12 PAFZZ 
в-23 13 PAFZZ 
B-23 14 PAFZZ 
в-23 15 PAFZZ 
в-23 16 XBFZZ 
B-23 17 PAFZZ 
B-23 18 PAFZZ 
B-23 18 PAFZZ 
B-23 20 PAFZZ 
B-23 21 PAFZZ 
B-23 22 PAFZZ 
B-23 23 XBFZZ 
B-23 24 PAFZZ 
B-23 25 PAFZZ 
B-23 26 PBFZZ 
B-23 27 PBFZZ 
B-23 28 PAFZZ 
B-23 29 PAFZZ 


(3) 


National 
Stock 
Number 


2805-00-158-2844 


5305-01-014-8817 
5310-01-009-6612 


6115-00-829-5646 
2805-00-158-2906 
5310-01-009-6611 
5310-00-582-5965 
5305-01-009-6945 
5310-01-010-9629 
5305-01-009-6557 


6115-00-830-9494 
5310-01-024-2475 
5330-00-829-0144 
5305-01-009-6946 
5310-01-010-2266 
6115-00-830-9496 


5310-00-407-9566 


5305-01-009-6947 
2815-01-008-2793 
2815-01-008-5707 
5305-01-009-6944 
5310-01-009-6567 


Е5СМ 


44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
44940 
96906 
44940 
44940 
44940 
44940 
44940 
96906 
44940 
44940 
44940 
44940 
44940 
96906 


44940 
44940 
44940 
44940 
44940 


134-1051 
134-2643 
508-0084 
134-2425 
508-0109 
800-0004 
526-0021 
134-1447 
134-1178 
134-1092 
526-0115 
М535338-44 
800-0007 
854-0014 
815-0235 
134-1039 
134-1373 
М590723-43 
134-1180 
813-0098 
854-0010 
134-1554 
134-1048 
М535338-45 


800-0024 
134-1703 
134-1704 
813-0097 
854-0013 


TM9-2815-221-34&P 


(6) 
Description 


Usable On Code 


GROUP: 2952 ENGINE COWLING 
DEFLECTORS, AIR DUCTS AND SHROUDS 


PANEL ASSEMBLY: CYLINDER SHROUD, REAR 

PANEL: CYLINDER SHROUD 

GROMMET: PART OF KIT P/N 168-0163 

COVER ASSEMBLY: CYLINDER SHROUD 

GROMMET: 9/16 IN ID, PART OF KIT P/N 168-0163 

SCREW: CYLINDER SHROUD COVER ASSEMBLY 

WASHER, LOCK: CYLINDER SHROUD COVER ASSEMBLY 

SCROLL AND HOUSING ASSEMBLY: BLOWER 

GRILLE, METAL: 

RETAINER, GRILLE: 

WASHER, FLAT: GRILLE MOUNTING 

WASHER, LOCK: SPLIT GRILLE MOUNTING 

SCREW: GRILLE MOUNTING 

WASHER: BLOWER SCROLL AND HOUSING ASSEMBLY 

SCREW: BLOWER HOUSING (8), CYLINDER SHROUD (2) 

PANEL: CYLINDER, SHROUD DOOR 

SCREW ASSEMBLY, CAPTIVE: DOOR PANEL 

NUT, SHEET SPRING: CAPTIVE 

WASHER, DOOR PANEL: 

SCREW:SLOTTED HEAD, 10-32 X 3/8, CAPTIVE 

WASHER, LOCK: REAR SHROUD PANEL ASSEMBLY (2), CAPTIVE NUT (3 
BRACKET, AIR HOUSING 

HOUSING: CYLINDER, AIR FRONT 

WASHER, LOCK: FRONT AND REAR BLOWER HOUSING BRACKET (2), AIR 
CYLINDER HOUSING (2) 

SCREW: FRONT AND REAR BLOWER HOUSING BRACKET (2), AIR FRONT 
BRACKET, BLOWER HOUSING: FRONT 

BRACKET, BLOWER HOUSING: REAR 

SCREW: REAR SHROUD PANEL ASSEMBLY 

WASHER: CYLINDER SHROUD PANEL 


(7) 


U/M 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 
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TA311027 


SECTION II REPAIR PARTS LIST 


(1) (2) 
Illustration 

(a) (b) 

Fig Item SMR 
No. No. Code 
в-24 1 PAOZZ 


(3) 
National 


Stock 
Number 


6620-00-814-4770 


FSCM 


96906 


М524538-1 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2960 SENDING UNITS 


TRANSMITTER, PRESSURE: 


U/M 


EA 


(8) 
Qty 
Inc 
In 
Unit 


B-68 


ғаз 
[—] 


й (КО 


ee ый 
^ а 
£ - 


Figure В-25 Ғиві Shutoff and Preheat Solenoid. 


TM 9-2815-221-348P 


TA311028 


SECTION II REPAIR PARTS LIST 


(1) (2) (3) 

Illustration 

(a) (b) National 

Fig Item SMR Stock 

No. No. Code Number 

B-25 1 РАООО 

В-25 2 РАО22 5940-00-705-6708 
B-25 3 PAOZZ 

B-25 4 PAOZZ 9905-00-935-7672 
В-25 5 РАО22 9905-00-752-4649 
В-25 6 РАО22 5940-00-705-6710 
В-25 7 PAOZZ 

B-25 8 PAOOO 

B-25 9. PAFFF 

B-25 10 PAFZZ 5310-01-036-5435 
B-25 11 PAFZZ 5310-01-030-8731 
B-25 12 PAFZZ 5310-01-030-8730 
B-25 13 PAFZZ 5325-01-030-8727 
B-25 14 XAFZZ 

B-25 5 PAFZZ 5330-01-031-7109 
B-25 16 XAFZZ 

B-25 457 PAFZZ 2920-01-031-1011 
B-25 18 PAFZZ 3120-01-030-8729 
B-25 19 PAFZZ 5365-01-030-7563 
B-25 20 PAFZZ 5360-01-030-8714 
B-25 21 PAFZZ 5365-01-030-7562 
B-25 22 PAFZZ 2530-01-030-8329 
B-25 23 PAFZZ 5310-00-761-6882 
B-25 24 PAOZZ 

B-25 25 PAFZZ 5305-00-549-8388 
B-25 26 PAOZZ 5940-00-230-0515 
B-25 27 PAOZZ 

B-25 28 PAOZZ 5305-01-009-6948 
B-25 29 PAOZZ 5310-00-582-5965 


FSCM 


19207 


19207 
80244 


19207 
96906 
19207 
44940 
19207 
44940 
78388 
78388 
78388 
78388 
78388 
78388 
78388 
78388 
78388 
78388 
78388 
78388 
78388 
96906 
44940 
44940 
96906 


44940 
96906 


11671380-2 


7056708 
17-1-1725-76 


10864355 
M43436/1-1 
7056710 
307-1562 
11671380-1 
307-1561 
SE419 
SE555 
SE715 
SE714 
SE707A 
SE713 
SB1087 
SE740 
SE951 
SE953 
SE739 
SE734 
SE941 
MS51967-2 
526-0328 
306-0242 
MS25036-154 
336-0706 
812-0148 
М535338-44 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2963 STARTER, 
WIRING AND SWITCHES 


SOLENOIDS, CIRCUIT BREAKERS, 


LEAD ASSEMBLY: MFD FROM NSN 6145-00-152-6499 (GROUP 9501) 
CONSISTING OF: 

TERMINAL, LUG: CABLE CRIMPED 

INSULATOR, TERMINAL: MFD FROM 

NSN 5970-00-222-6639 (GROUP 9501) 

BAND, MARKER: 

BAND, MARKER: 

TERMINAL, LUG: CABLE CRIMPED 

RELAY, ELECTRICAL: PREHEAT SOLENOID 

LEAD ASSEMBLY: MFD FROM NSN 6145-00-152-6499 (GROUP 9501) 
SOLENOID, ELECTRICAL: FUEL SHUTOFF 

NUT, PLAIN, HEXAGON: FUEL SHUTOFF SOLENOID 

WASHER, LOCK: FUEL SHUTOFF SOLENOID 

WASHER, FLAT: FUEL SHUTOFF SOLENOID 

GROMMET, RUBBER: FUEL SHUTOFF SOLENOID 

COVER, DUST: FUEL SHUTOFF SOLENOID 

PAKCING, PREFORMED: FUEL SHUTOFF SOLENOID COVER 

BODY COIL AND SWITCH ASSEMBLY: SOLENDOID, FUEL SHUTOFF 
PLUNGER, SOLENOID: FUEL SHUTOFF 

BEARING, PLUNGER STOP: FUEL SHUTOFF SOLENOID 

RING, RETAINING: FUEL SHUTOFF SOLENOID PLUNGER STOP BEARING 
SPRING, HELICAL, COMPRESSION: FUEL SHUTOFF SOLENOID PLUNGER 
RING, RETAINING: FUEL SHUTOFF SOLENOID PLUNGER SPRING 

BOOT, DUST AND MOISTURE SEAL: FUEL SHUTOFF SOLENOID PLUNGER 
NUT, PLAIN, HEXAGON: PLUNGER ADJUSTMENT 

LOCK, TAB: 

SCREW: SOLENOID ADJUSTING, 
TERMINAL, LUG: GROUND LEAD 
LEAD, SOLENOID: 

SCREW, CAP, HEXAGON HEAD: FUEL SHUTOFF SOLENOID 
WASHER, LOCK: 


1/4-20 X 1 IN. LG 


(7) 


EA 


EA 
EA 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


- 
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Figure B-26 High-Air Temperature Cutoff Switch Assembly. 


TA31 1029 


SECTION II REPAIR PARTS LIST 


(1) (2) (3) 

Illustration 

(a) (b) National 

Fig Item SMR Stock 

No. No. Code Number 

B-26 1 XBFFF 

B-26 2 XDFZZ 

B-26 3 PAFZZ 5310-00-889-2528 
B-26 4 PAFZZ 5940-01-009-4345 
B-26 5 PAFZZ 5970-00-153-7961 
B-26 6 PBFZZ 2920-01-008-2758 
B-26 T PAFZZ 5970-01-015-1249 
B-26 8 PAFZZ 5930-01-033-0504 
B-26 9 PAFZZ 5340-01-050-6189 


(4) 


FSCM 


44940 
96906 
96906 
44940 
44940 
44940 
44940 
44940 
44940 


309-0214 
М551967-2 
М545904-68 
332-0876 
508-0126 
309-0195 
508-0127 
309-0206 
309-0275 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP: 2963 STARTER, SOLENOIDS, CIRCUIT BREAKERS, 
WIRING AND SWITCHES-CONTINUED 


SWITCH ASSEMBLY: HIGH AIR TEMPERATURE WARNING B 
NUT, PLAIN, HEXAGON: THERMOSTAT MOUNTING B 
WASHER, LOCK: B 

TERMINAL, LUG: ELECTRICAL CONNECTOR B 

WASHER, INSULATOR: B 

BRACKET, MOUNTING: SWITCH B 

INSULATOR, BUSHING: B 

SWITCH, THERMOSTATIC: 

LOCK TAB: A 


(7) 


EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 


(8) 
Qty 
Inc 
In 
Unit 


PRP кю юк кю RR 


SECTION III SPECIAL 


(1) (2) 
Illustration 

(a) (b) 

Fig Item SMR 
No. No. Code 
B-27 1 PEFZZ 
B-27 2 PEFFF 
B-27 3 PEFFF 
B-27 4 PEFZZ 
B-27 5 PEFFF 
B-27 6 PEFZZ 
B-27 7 PEFFF 
B-27 8 PEFZZ 
B-27 9 PEFFF 
B-27 10 PEFZZ 
B-27 11 PEFZZ 
B-27 12 PEFFF 
B-27 13 PEFZZ 
B-27 14 PEFZZ 
B-27 15 PEFZZ 
B-27 16 PEFZZ 
в-27 16 PEFZZ 


TOOLS LIST 


(3) 


National 


Stock 
Number 


5120-01-008-3730 


5120-00-125-4402 


3450-01-014-0788 


5120-00-169-3032 


5120-01-014-0902 


5120-01-008-3864 


5120-00-125-4411 


5120-01-008-3731 


5120-01-008-3863 


5120-01-033-7505 


5180-01-048-8602 


5120-01-008-3729 


2910-00-448-0197 


5120-01-014-0903 


5180-01-048-8603 


Е5СМ 


44940 


44940 


449490 


44940 


44940 


44940 


44940 


44940 


44940 


44940 


01843 


44940 


01843 


44940 


01843 


01843 
01843 


420-0325 


420B326 


420-0311 


420B270 


420B264 


420-0339 


420-0250 


420-0338 


420-0281 


420-0300 


TSE76226 


420-0210 


Т5Е773 


420-0275 


Т5Е76215 


Т5Е7986 
Т5Е7986-1 


TM9-2815-221-34&P 


(6) 


Description 


Usable On Code 


GROUP:26 TOOL AND TEST EQUIPMENT 


NOTE 


WHEN OTHER VEHICLES ARE ASSIGNED OR SUPPORTED, DO NOT RE- 
STOCK THE SPECIAL TOOLS THAT ARE DUPLICATED AND FURNISHED 
WITH THE SPECIAL TOOLS SET OF THE OTHER ASSIGNED OR SUP- 
PORTED VEHICLES. TOOL SET COMPONENTS REQUISITIONED AS IN- 
DIVIDUAL WILL BE STOCKED ON AN AS REQUIRED BASIS. 


GROUP: 2604 SPECIAL TOOLS 


REMOVAL BEARING TOOL: MAIN AND CAM 
BOI: DIRECT SUPPORT (1), GENERAL SUPPORT (1), DEPOT (1) 
TOOL, DRIVE, MAIN BEARING: MAIN AND CAM 

BOI: DIRECT SUPPORT (1), GENERAL SUPPORT (1), DEPOT (1) 
VALVE SEAT REMOVER: 

BOI: DIRECT SUPPORT (1), GENERAL SUPPORT (1), DEPOT (1) 
DRIVER, BEARING: 

BOI: DIRECT SUPPORT (1), GENERAL SUPPORT (1), DEPOT (1) 
DRIVER, CAM BEARING: 

BOI: DIRECT SUPPORT (1), GENERAL SUPPORT (1), DEPOT (1) 
DRIVER PLUG, BEARING: USED WITH ITEM 10 

BOI: DIRECT SUPPORT (1), GENERAL SUPPORT (1), DEPOT (1) 
TOOL, OIL SEAL, INSTALLING: REAR CRANKSHAFT 

BOI: DIRECT SUPPORT (1), GENERAL SUPPORT (1), DEPOT (1) 
LOADER, OIL SEAL TOOL: USED WITH ITEM 12 

BOI: DIRECT SUPPORT (1), GENERAL SUPPORT (1), DEPOT (1) 
DRIVER PLUG, BEARING: GEAR COVER 

BOI: DIRECT SUPPORT (1), GENERAL SUPPORT (1), DEPOT (1) 
DRIVER, VALVE GUIDE: ENGINE 

BOI: DIRECT SUPPORT (1), GENERAL SUPPORT (1), DEPOT (1) 
ADAPTER, VALVE TEST: DELIVERY VALVE 

BOI: DIRECT SUPPORT (1), GENERAL SUPPORT (1), DEPOT (1) 
ADAPTER, VALVE SPRING: 

BOI: DIRECT SUPPORT (1), GENERAL SUPPORT (1), DEPOT (1) 
SLEEVE, CENTERING: TO ASSEMBLE FUEL INJECTOR 

BOI: DIRECT SUPPORT (1), GENERAL SUPPORT (1), DEPOT (1) 
RING, GEAR PULLER: CRANKSHAFT 

BOI: DIRECT SUPPORT (1), GENERAL SUPPORT (1), DEPOT (1) 
TOOL, COMPRESSION SPRING: TO REMOVE OR INSTALL SPRING SEAT 
BOI: DIRECT SUPPORT (1), GENERAL SUPPORT (1), DEPOT (1) 
DELIVERY VALVE SEAT LAPPING TOOL: 

REPLACEMENT LAPPING ARBOR: 


(7) 


U/M 


EA 


EA 


EA 


EA 


EA 


EA 


EA 


EA 


EA 


EA 


EA 


EA 


EA 


EA 


EA 


EA 


(8) 
Qty 
Inc 
In 
Unit 


TM9-2815-221-34&P 


Section IV NATIONAL STOCK NUMBER AND PART NUMBER INDEX 


NATIONAL STOCK NUMBER 


6620-00-010-0319 
2910-00-018-5355 
4730-00-018-9566 


5315-00-043-1787 
5305-00-050-1076 
5340-00-054-1406 
5305-00-068-0500 
5305-00-068-0506 
5330-00-072-8845 
2815-00-079-8063 
3110-00-100-6153 
2920-00-106-1817 
5120-00-125-4402 
5120-00-125-4411 
2815-00-127-4620 
5310-00-141-1579 


5330-00-145-2429 
5330-00-145-2430 
5145-00-152-6499 
5970-00-153-7961 
2805-00-158-2844 
2805-00-158-2906 
5307-00-163-7584 
3020-00-163-7882 
4730-00-165-0966 
4730-00-165-0967 
5310-00-165-2014 
4730-00-165-9679 
5307-00-166-1907 
5120-00-169-3032 
4730-00-177-1775 
3110-00-183-6715 
2815-00-184-7683 


FIGURE 
NO. 


TEM 
NO. 


e 


со 


к м) N S ҥ N Q S Q Q O ҥн FF (л 
со 


NATIONAL STOCK NUMBER 


5310-00-209-0786 
5310-00-209-0965 


5305-00-211-8193 
5970-00-222-6639 
5340-00-225-8313 
5306-00-225-8497 


5306-00-225-8498 


5306-00-225-8499 


5305-00-225-8507 
5305-00-225-9081 


5306-00-226-4832 
5940-00-230-0515 
4730-00-231-3905 
5315-00-238-1584 
5360-00-253-3252 
5305-00-269-3214 
3110-00-277-0141 
5365-00-282-1633 
4730-00-289-5176 
5330-00-340-6374 
5970-00-351-8052 
5330-00-354-3138 
5307-00-358-3557 
2805-00-374-9746 
5310-00-407-9566 


FIGURE 
NO. 


= 
x Т ax | 
№ 

њоло N O 
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Section IV NATIONAL STOCK NUMBER AND PART NUMBER INDEX 


NATIONAL STOCK NUMBER 


5310-00-407-9566 


5365-00-421-9922 
5310-00-424-3072 
5305-00-446-9901 
2910-00-448-0197 
2940-00-449-3993 
2805-00-459-7056 
4320-00-478-8207 
4820-00-480-5622 
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2910-00-484-8511 
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Section IV NATIONAL STOCK NUMBER AND PART NUMBER INDEX 


FIGURE ITEM FIGURE ITEM 

NATIONAL STOCK NUMBER NO. NO. NATIONAL STOCK NUMBER NO. NO. 
5305-00-821-3869 B-7 12 2920-00-930-287 B-21 9 
5330-00-829-0144 B-23 19 6110-00-930-5820 B-11 6 
5365-00-829-0210 B-7 34 5330-00-932-1837 B-7 32 
5360-00-829-5304 B-7 35 5330-00-932-1853 B-14 33 
2815-00-829-5320 B-7 33 3120-00-933-0794 B-3 5 
2815-00-829-5353 B-7 29 2815-00-933-0798 B-6 2 
2815-00-829-5369 B-6 4 2815-00-933-0799 B-6 8 
6115-00-829-5646 B-23 9 2910-00-933-0806 B-20 KIT 
2940-00-829-5693 B-21 13 5310-00-934-975 B= 5 
2990-00-829-5696 B-9 14 B-14 11 
2910-00-829-5702 B=8 10 в-22 5 
6115-00-830-9494 B=23 17 9905-00-935-7672 В-25 4 
6115-00-830-9496 B-23 22 4730-00-936-4828 B-11 19 
2815-00-833-0585 вез 24 2815-00-939-7341 в-7 23 
2815-00-833-0599 B-13 3 4730-00-950-1307 в-14 21 
2815-00-833-0602 в-10 15 2910-00-950-8384 в-16 22 
2815-00-833-0613 в-15 2 5305-00-954-3487 в-9 28 
4730-00-833-0638 B-11 7 3120-00-956-5998 В-6 9 
2815-00-833-0658 B-5 5 5330-00-971-5750 B-3 9 
2815-00-833-0660 в-7 23 B-16 23 
4730-00-833-0833 в-7 41 5330-00-971-5752 В-21 2 
3040-00-834-0905 B-22 2 5330-00-972-8867 B-3 23 
3120-00-868-6241 в-3 13 2815-00-972-8871 в-7 6 
3120-00-871-6088 в-3 5 2815-00-972-8917 в-7 7 
3120-00-871-6092 в-3 9 2815-00-972-8928 B-6 4 
5330-00-871-6093 B-9 23 5330-00-973-8598 B-18 9 
3020-00-871-6094 B-4 2 B-19 8 
5330-00-871-6097 В-15 1 5330-00-973-8611 B-9 1 
2805-00-871-9488 B-7 39 5305-00-984-4984 ве. 45 
5310-00-889-2528 в-26 3 5310-00-994-1670 B-7 8 
5305-00-915-8087 B-7 4 4710-00-995-1477 B-16 3 
3120-00-917-7727 B-6 7 2815-00-996-8036 B-6 3 
4730-00-921-3624 B-14 17 2815-00-996-8054 В-6 2 
2815-00-930-2860 B-7 T5 2815-00-996-8105 B-7 36 
2815-00-930-2861 B-7 24 4710-00-996-8666 B-16 1 
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NATIONAL STOCK NUMBER 


5310-0 
2940-0 
5310-0 
5365-0 
4720-0 
3450-0 
5120-0 
5120-0 
5310-0 
5330-0 
5330-0 
5305-0 
3120-0 
3120-0 
5970-0 
3120-0 
5310-0 
5310-0 
5315-0 
9905-0 
3110-0 
5330-0 
5360-0 
5306-0 
5365-0 
5307-0 
2990-0 
5360-0 


5360-0 
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5310-0 


5330-0 
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-0 
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0-2266 
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Section IV NATIONAL STOCK NUMBER AND PART NUMBER INDEX - Continued 


PART NUMBER FSCM FIGURE ITEM PART NUMBER FSCM FIGURE TEM 
MS25036-154 96906 B-25 26 MS49005-2 96906 B-11 2 
MS27183-10 96906 В-7 44 96906 B-13 
М535190-271 96906 B-9 28 MS49005-8 96906 B-3 25 
MS35206-227 96906 B-7 45 MS51813-7 96906  B-14 9 
MS35333-39 96906 B-14 9 MS51838-23 96906 B-3 7 
MS35335-32 96906 Bel 6 MS51849-54 96906 B-9 3 
96906 B-14 3 MS51850-64 96906  B-14 8 
MS35335-33 96906 B-12 4 MS51864-103-24 96906  B-16 9 
MS35338-44 96906 B-22 3 MS51953-6 96906  B-14 7 
96906 B-23 2 MS51953-91 96906 B-14 20 
96906 B-25 29 MS51967-2 96906 B-12 5 
MS35338-45 96906 в-7 46 96906 В-25 23 
96906 в-9 7 96906 B-26 2 
96906 в-10 2 М590723-43 96906 B-23 18 
96906 В-11 21 М590725-3 96906 В-12 2 
96906 В-14 32 М590725-32 96906 B-9 27 
96906 В-16 1. 96906 В-14 31 
96906 В-16 7i MS90725-33 96906 B-3 22 
96906 B-23 24 96906  B-16 6 
MS35338-46 96906 B-9 21 MS90725-34 96906  B-9 25 
MS35338-47 96906 B-3 27 96906  B-11 22 
96906 B-5 4 MS90725-36 96906 B-7 47 
MS35338-48 96906 в-7 5 96906 B-9 8 
MS35648-11 96906 B-3 10 96906 B-10 
MS35650-302 96906 B-1 5 96906 B-12 6 
96906 B-14 11 М590725-43 96906 В-16 4 
96906 в-22 5 MS90725-64 96906 B-9 22 
MS35756-15 96906 B-4 7 MS90725-85 96906 B-7 2 
MS35756-19 96906 в-4 5 MS90725-89 96906 B-3 26 
М535756-34 96906 в-4 5 MS90726-6 96906  B-22 2 
MS35756-6 96906 в-4 6 MS90728-39 96906 B-15 5 
96906 B-8 11 MS9316-03 96906 B-1 8 
MS35764-1297 96906 B-3 16 96906 В-14 4 
MS35764-1277 96906 B-6 10 M13486/1-5 81349 BULK 
MS45904-68 96906 B-26 3 M43436/1-1 96906 B-25 5 
NP852 01843 B-1 2 
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Section IV NATIONAL STOCK NUMBER AND PART NUMBER INDEX - Continued 
PART NUMBER FSCM FIGURE ITEM PART NUMBER FSCM FIGURE 
NT4-5BL 01843 B-18 30 SE740 78388 B-25 
01843 B-19 29 SE941 78388 B-25 
PL85108-1 01843 B-18 22 SE951 78388 B-25 
01843 B-19 21 SE953 78388 B-25 
PN8525 01843 B-18 31 SP8531 01843 B-18 
01843 B-19 30 01843 B-19 
PN8544 01843 B-18 4 SP8533 01843 B-18 
PN8552-1 01843 B-18 28 01843 B-19 
01843 B-19 27 SR8515 01843 B-18 
RG100278 01843 B-18 42 01843 B-19 
RG100281 01843 B-19 32 TP851 01843 B-19 
RG857 01843 B-19 33 TSE76215 01843 в-26 
RN855 01843 B-19 41 01843 в-27 
5В1087 78388 В-25 6 Т5Е76226 01843 B-27 
SC150-2BL 01843  B- TSE773 01843 B-27 
SC1867 01843  B-18 3 TSE7986 01843 B-27 
01843  B-19 3 TSE7986-1 01843 B-27 
SC201437 01843 B-18 33 VA851A 01843 B-19 
SC2057 01843 B-18 46 VA851NA 01843 B-18 
01843 B-19 45 VA9031A 01843 B-18 
5С2118 01843 В-18 24 WA1-7BL 01843 B-18 
01843  B-19 23 01843 B-19 
5С2119-1 01843 В-18 32 WA100279 01843 B-18 
01843 B-19 31 WA100280 01843 B-18 
SC23-6BL 01843  B-18 44 WA1648 01843 B-18 
01843  B-19 43 01843 B-19 
SE161-1A 78388 B- 9 WA2007 01843 B-19 
SE164D 78388 B- 0 WA6-5BL 01843 B-19 
SE419 78388 В-25 0 WA8523U 01843 B-19 
SE555 78388 В-25 1 WH6-5BL 01843 B-18 
SE707A 78388 B-25 4 101-0332 44940 B-3 
SE713 78388 B-25 5 101-0336 44940 B-3 
SE714 78388 В-25 3 101-0359-30 44940 B-3 
SE715 78388 В-25 2 101-0363 44940 B-3 
SE734 78388 B-25 21 101-0382 44940 B-3 
SE739 78388 B-25 20 101-0383 44940 в-3 
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Section IV NATIONAL STOCK NUMBER AND PART NUMBER INDEX - Continued 
PART NUMBER FSCM FIGURE ITEM PART NUMBER FSCM FIGURE ITEM 


101-0386 44940  B-3 KIT 110-1223 44940 B-3 2 
101-0424 44940  B-3 12 110-1264 44940 B-7 10 
101-0425 44940  B-3 12 110-1268 44940 B-7 23 
101-0453 44940  B-3 14 110-1268-05 44940 B-7 23 
101-1359 44940  B-3 5 110-1268-10 44940 B-7 23 
101-1359-10 44940 B-3 5 110-1278 44940 В-7 24 
102-0448 44940 B-3 24 110-1549 44940 B-3 3 
102-0451 44940 B-3 23 110-1836 44940 B-3 2 
102-0518 44940  B-12 3 110-1869 44940 B-7 20 
102-0843 44940  B-12 1 110-1870 44940 B-7 21 
103-0218 44940 B-9 23 110-1871 44940 B-7 25 
103-0221 44940 B-9 20 110-1874 44940 B-7 19 
103-0248 44940 B-9 8 110-2468 44940 B-3 3 
103-0251 44940 B-9 24 110-2477 44940 B-7 14 
103-0529 44940 B-9 26 110-2940 44940 B-7 14 
103-0770 44940 B-9 5 110-2941 44940 B-7 20 
104-0091 44940 B-22 10 112-0085 44940 B-6 5 
104-0416 44940 B-4 3 112-0093 44940 B-6 4 
104-0418 44940 B-4 2 112-0093-02 44940 В-6 4 
104-0420 44940 B-3 t3 112-0109 44940 B-6 3 
104-0468 44940 B-5 2 112-0109-10 44940 B-6 3 
104-0470 44940 B-5 1 112-0109-20 44940 В-6 З 
104-1477 44940 B-4 1 112-0109-30 44940 B-6 3 
104-1486 44940 B-4 KIT 112-0144 44940 B-6 4 
105-0205 44940 B-8 7 112-0144-02 44940 В-6 4 
105-0218 44940 B-8 12 112-0188 44940 В-6 3 
105-0269 44940 B-8 5 112-0188-10 44940 В-6 З 
105-0286 44940 B-8 4 112-0188-20 44940 В-6 3 
105-0465 44940 B-8 13 112-0188-30 44940 В-6 3 
105-1037 44940 B-8 1 113-0130 44940 B-6 2 
10864355 19207 B-25 4 113-0130-10 44940 B-6 2 
110-0419 44940 B-7 28 113-0130-20 44940 В-6 2 
110-0546 44940  B-7 26 113-0130-30 44940 B-6 2 
110-0858 44940  B-7 15 113-0167 44940 B-6 2 
110-1220 44940  B-7 16 113-0167-10 44940 B-6 2 
110-1221 44940  B-7 17 113-0167-20 44940 B-6 2 
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APPENDIX C 
EXPENDABLE SUPPLIES AND 


MATERIALS LIST 


Section! INTRODUCTION 


SCOPE 


This appendix lists expendable supplies and materials you will need to С 
operate and maintain the auxiliary power unit. These items are 
authorized to you by CTA 50-970, Expendable Items (except Medical, 
Class V, Repair Parts and Heraldic Items). D 


EXPLANATION OF COLUMNS 


A 


C-1 


Column (1) — Item number. This number is assigned to the entry 
in the listing and is referenced in the narrative instructions to iden- Е 
tify the material, eg “Use cleaning compound (item 5, Appx-@).” 


Column (2) — Level. This column identifies the lowest level of 
maintenance that requires listed item: 


C — Operator/Crew 

O — Organizational Maintenance 
F — Direct Support Maintenance 
H — General Support Maintenance 


Column (3) — National Stock Number. This is the national stock 
number assigned to item; use it to request or requisition item. 


Column (4) — Description. Indicates federal item name and, if re- 
quired, a description to identify item. The last line for each item 
indicates Federal Supply Code for Manufacturer (FSCM) in 
parentheses followed by part number. 


Column (5) — Unit of Measure (U/M). Indicates measure used in 
performing actual maintenance function. This measure is ex- 
pressed by a two-character alphabetical abbreviation (eg ea, in., 
pr). If unit of measure differs from unit of issue, requisition 
lowest unit of issue that will satisfy your requirements. 
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Section II EXPENDABLE SUPPLIES AND MATERIALS LIST 


(1) (2) 


ITEM 
NUMBER LEVEL 


10 


(3) 


NATIONAL 


STOCK 


NUMBER 


8040-00-833-9563 


8030-00-597-5367 


8030-00-753-4953 


5350-00-221-0872 


5350-00-584-4654 


7920-00-044-9281 


6850-00-162-9964 


6850-00-637-6135 


9140-00-419-0450 


9150-00-935-1017 


(4) 


DESCRIPTION 


ADHESIVE SEALANT 
MIL-A-46106 


ANTISEIZE COMPOUND 
MIL-A-907 


ANTISEIZE COMPOUND 
MIL-A-13881 


CLOTH, ABRASIVE, CROCUS 
P-C-458C 


CLOTH, ABRASIVE, EMERY 
P-C-1673 


CLOTH, CLEANING, LOW-LINT 
MIL-C-85043 


COMPOUND, CARBON-REMOVING SOLVENT 
MIL-S-12382 TYPE I 


DRY-CLEANING SOLVENT 
PS-661 


FUEL, FED SPEC VV-F-800 
GREASE, AUTOMOTIVE ART, 


14-02 CAN 
MIL-G-10924 (81349) 


U/M 


02 


LB 


LB 


PG 


EA 


LB 


GL 


GL 


TY 


(1) 


TEM 
NUMBER 


20 


21 


(2) 


LEVEL 


(3) 


NATIONAL 
STOCK 
NUMBER 


о 


50-00-190-0904 


о 


50-00-190-0905 


о 


50-00-935-9807 


5350-00-193-7227 


6350-00-664-9067 


9150-00-186-6681 


9150-00-111-0209 


8030-00-058-5398 


8030-00-252-3391 


8030-00-889-3534 


8010-00-558-7026 
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(4) 


DESCRIPTION 


GREASE, AUTOMOTIVE ART, 


MIL-G-10924 


BRAYCOTE610 (98308) 


G 
MIL-G-10924 
B 


HYDRAULIC FLU 
MIL-H-6083 


A-A-1203, TY 


LUBRICATING O 
MIL-L-2104 


PRESERVATIVE, 
MIL-L-21260 


REASE, AUTOMOTIVE ART, 


RAYCOTE610 (98308) 


D 


LAPPING AND GRINDING COMPOUND 


GRIT 120 


LAYOUT DYE, BLUE 


L 


LUBRICATING OIL 


SEALING COMPOUND 


MIL-S-22473 


SEALING COMPOUND 


TAPE, SEALANT 
MIL-T-27730 


THINNER, PAINT, MINERAL SPIRITS 


TI-T-291 


U/M 


LB 


LB 


EA 


EA 


PT 


EA 


GL 


CC 


02 


ЕА 


GL 


TM9-2815-221-34&P 
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(1) (2) (3) (4) (5) 
NATIONAL 
ITEM STOCK 
NUMBER LEVEL NUMBER DESCRIPTION U/M 
22 5350-00-712-7790 LAPPING AND GRINDING COMPOUND: EA 
FINE GRIT FOR LAPPING SEAT OF NOZZLE BODY 
BM10007 
23 5350-00-193-1356 LAPPING AND GRINDING COMPOUND 


SSL1682 TY1 GRIT 600 


24 9150-00-250-0926 PETROLATUM, TECHNICAL 
VV-P-236 CL 2TYV 


25 8030-00-148-9833 SEALING COMPOUND 
MIL-S-46163 TY1GRK 


APPENDIX D 
TORQUE LIMITS 


GENERAL INFORMATION 


Torque values listed in Torque Specifications Table apply to Use of listed torque values will ensure proper tightness without 
lubricated threads. stripping threads. 


TORQUE SPECIFICATIONS (POUND-FEET) 


PAGE TORQUE 
NUMBER NOMENCLATURE (LB-FT) 


Air cleaner adapter 
Connecting rod cap 
Cylinder head 

Delivery valve capnut 
Delivery valve holder 
Exhaust manifold 

Flywheel 

Fuel injection pump 

Fuel injection pump head assembly 
Fuel transfer pump (DJBMA only) 
Gearcase Cover 

Glow plugs 

Injection nozzle and holder 
Intake manifold (air cleaner) 
Nozzle capnut - Bosch 
Nozzle capnut - Yanmar 
Oil base 

Oil filter adapter 

Oil filter assembly 

Oil pump body 

Rear bearing plate 

Rocker arm cover 

Rocker arm studs 
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TORQUE VALUE GUIDE 


Follow torque values given throughout this manual and in Torque Reduce torque by 10 percent when engine oil is used as a lubricant. 
Specifications Table (p D-1). When no value is given, use torque values 

listed below. Reduce torque by 20 percent when new screws are used. 

The guide is based on using clean, dry threads. Reduce torque by 30 percent when threading screws into aluminum, 


unless inserts are used. 


TORQUE VALUE GUIDE [POUND-FEET) 
TORQUE LBS-FT TORQUE LBS-FT TORQUE LBS-FT 
NO DASHES 3 DASHES 6 DASHES SOCKET 
(SAE GRADE 2) (SAE GRADE 5) (SAE GRADE 8) SIZE 


SCREW 
DIAMETER 


1/4 -20 UNC 12 
1/4 -28 UNF 14 
5/16 - 18 UNC 24 
5/16 - 24 UNF 28 
3/8 -16 UNC 44 
3/8 -24 UNF 51 
7/16 -140МС 70 
7/16 -20 UNF 79 
1/2-13 UNC 95. 105 
1/2 -20 UNF 73- 83 113- 123 
9/16- 12 UNC 46- 100- 110 145- 155 
9/16- 18 UNF 47- 107- 117 165- 175 
5/8 -11 UNC 62- 140- 150 200- 210 
5/8 -18 ОМҒ 67- 153- 163 235- 245 
3/4 -10 ОМС 106-116 200- 270 365- 375 
3/4 -16 ОМҒ 115-125 268- 278 417- 427 
7/8 - 9 UNC 165-175 385- 395 595- 605 
7/8 -14 UNF 178-188 424- 434 663- 673 
1- 8UNC 251.261 580- 590 900- 910 

1- 14UNF 255-265 585- 634 943- 993 
1-1/4- 7 UNC 541-461 1070-1120 1767-1817 
1-1/4-12 UNF 488-498 1211-1261 1963-2013 
1-1/2. 6 UNC 727-737 1899-1949 3111-3161 
1-1/2 - 12 UNF 816-826 2144-2194 3506-3556 
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Section! ABBREVIATIONS 


о ОЬ ЫТ а ааа аА, amperes ШЕП IMS TM number 
ВОТ. ted ero e gaa o EROR тре Pad t ra қола RE EE CE Ped нні basis of issue ОМ Sau amaga ph мор aS up ТЫН E Mia dees Nationsl Stock Number 
CIN аа ое cubic foot (feet) per minute рым; жасал M E page 
ITE ЖОШ ҮКЕ ees dtu ара аа аа З КОО КАКОС cubic inch КОЛО ОООО ОО baie О ОКОЛО ЛК port closing 
ЕЛИ піни О мим а О О ee Г О О бағана diameter ТЯ part number 
ИТ degrees Fahrenheit [Бк И аа d EINE Ен ИЛЫ НЫШ pound-force per square inch 
Fi: aasan h uay manh КА neal ООЛО а Due Табар horsepower [Wasa a ta меде анарды inre o aique ote revolutions per minute 
"ОХО О О УЛ aap Л ОЛ О lta tea inside diameter ЕРОТ emsa рди анан. Repair Parts and Special Tools List 

Поле налары ашам УО ОТО ОУУ Т. inch SMR Анаа ынана РЕ Source, Maintenance and Recoverability 
СОЕ pound-force foot ООЛУ О ОО О Л ОК ШЛУ їор сепїег 
КУО К УЛ К О —Á——À—————M——— а) long TAK ОООО О ОО ООЛО О ОООО аа d thick 
И КОЛОКОЛ ОУК ЛТ С National | tem | dentification Number И ОКОЛО КККК ОЕК ОООО К volts, direct current 


Section ІІ DEFINITION OF UNUSUAL TERMS 


Port Closing (PC) - That angular position prior to top center (їс) at Top Center (TC) - The point at which no. 1 piston is at its uppermost 
which the fuel injection pump plunger stops filling and begins limit of travel (zero degrees crankshaft rotation). 
pressurizing. 
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Page 
A 
Administrative SEO BOG т тт 
Air cleaner adapter, panels and blower housing 
sn о NNNM ни с 
ео БЕ sess pc ары Мес НЕ УО ОО Г 
Air cleaner intake adapter and manifold heater: 
DC qo TTE 3-13 
Si mom 
DISASSEMDIY sis cerae ceteris ag tn uat ta ae e ET UR asa во 
[сө аз ба, Rl E 3-12 
ІпзгаПабіоп.................................................. 
Removals ыгы ое 
PCAN КОО Л О ОО КГ Г О HE 
| p ——————————— ert: 4-14 
Aircooling system, депега!............................................... 
B 
Backplate cover and gearcase cover assembly: 
И. 3-98 
CIEANING „анаа аан пе РР аа аа аа Т Т 3-97 
Disassembly ......................................................... 3-96 
INSPEC ON PETS 3-97 
Installation ГАТТ 
jur ОЛ УО О ООО УО О 3-95 
с MR TL 
Bypass valve (See Oil bypass valve) 
C 
Camshaft assembly (See Governor and camshaft assembly) 
Cleaning, general ........................................................... 
Clearances, епдіпе........................................................ 1-12 
Common tools and еду ритепе......... ии ne 
Compression test, суїпйег............................................... 4-21 


INDEX-1 


Page 
Connecting rod and piston assembly: 
ASSEMDIY ыр E Т es 3-121 
e" ЫЛОО О К КЛ Л Hw mm 
DISASSOMDY ETE 3-118 
liri] ОООО ОЛ К Г ОО 
Ше аге ОО ОО аа Г О О УУ dtd 3-122 
REMOVAL ан на а н 3-11/ 
Кера: аа а Г b bb bb bL LE Eb E 3-119 
Crankshaft and gearcase backplate: 
Cleaning ОО О Г A о на 3 
Enid play tli dys eave ake К абі 
Реон 
Іп Пай О р ков вв ОО ad 3-126 
Measurement роіпі5................................................... 3-125 
REMOVE К КО ОО Л О О О О ЛК 
Берага КЕЛК О Л О О ОГ 
Crankshaft gear: 
REMOVAL от. 3-123 
Cylinder air housing (See Oil cooler) 
Cylinder block: 
Assembly... панни ри КОО УЛ О ЛО ER 13-138 
[pcr 135 
Disassembly s КИ КОККО Ae due ta К КО Г ООО 3-133 
[ЦЕ се в мала ЕЛЕ Л СЕ ордан пн 3-137 
Веда О О О УО О О ЕЕ со 3-13/ 
Cylinder block assembly, безт1рїїоп........................................... 1-11 
Cylinder compression {е5Ё........ ccc нн нано 
Cylinder head: 
ASSOMDIY EET [3-44 
IET 3-39 
01585560 MER Артык аа Басава аа ана Qua у пли 3-38 
ре О au umanan іонні sam таракан etna d кенде dente’ 
ШЕСІ AUG: a ЛЛ ГО ЛО УО ts О О Г Г 3-46 
Removal. securi О О ан нано DU onl В-36 
НердіГ isda cout а н К КК ЛТ Sasa ЕВ 3-39 
TA311195 
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INDEX-2 
Page 
Cylinder head assembly, безстіріоп..................................... 
Cylinder shroud panel (See Solenoids and cylinder shroud panel) 
D 
Data, engine (See Engine dimensions and clearances) .................... 1-12 
Description, engine олово 
Destruction of Army materiel to prevent enemy иве........................ 
Dimensions, engine ......................................................................: 
E 
Engine dimensions and сІеагапсе5........................................... 1-12 
Equipment improvement гесоттепааіоп5............................... 
Exhaust manifold and high air temperature switch: 
ПОЕТЕСИ ЕЕ 23232323 3-30 
ОО ЛОК ОЛУТ ЛЛ О aaah cance О О ee [8-29] 
Expendable supplies and materials list (See Supplies, expendable) 
Extended out-of-service ргоіесііоп..................................... 4-23 
F 
Flywheel and ring gear: 
Installation. acc е О rv УО er quid Rationem анка 3-90 
Removal: КУКОЛ О С К О Г О ринко | 3-89 
Forms, records and герой5................................................. 
Fuel injection pump (PSU): 
ОКИ ШК ОЛКО О ОО Г ана 
Assembly: ыдан бына есір ара? забою аа 3-65 
Disassembly ML 3-59 
вало жыл ie E терни бека оао те eee В 3-64 
СІ uu paa Н АУР Г ГУ Г Г Г TS, 
cu а ние К EM 3-64 
Installation ДНИНИ РР ЕЕ nama о и eet АЕН 3-72 
LeGend ооо анна ны head АЕРА А 3-57 
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Раде 
Ветоха!................................................................. [3-58] 
LCS нана IT T орав зе 
ipeum I 

Fuel injection pump (50): 
Adjüstmenb:. asse а К О аа ыа НА 
Assembly ............................................................... [3-81] 
Delivery valve assembly їеёзї................................................. 4-11 
Disassemb NER ынай ыы Тар ой sma a авары ыны caliente 
СІвапіпа: —————————— 3-79 
КЕШЕ УО ОО УО О О ГОО О ОУ Л ГУ О. 
Шаа нк ит — ""— "— —— 3180] 
Installations. o sa ао ео ЕЕ T E 3-88 
EX КУО ООЛО ЛО К ОУ УУ УОЛ ЕЛ ОГУ Г. 3-75 
New plunger button зеіесі0п........................................... 4-12 
Removal рес акын дылы aqa а көлде Ола жалшы кі алек нік ово 3-/6 
Пера MM УОК ККУУ ЛЛ ОГ ын аты Wor Л Л Г УГ 3-80 
ШТ Ж КОКО РУК О ЛО ЛК ПРЕ ЕЕ по О ТУ. 
Fuel lines: 
ЕКШЕ КККК НН УК ҮК УС 
ОККО О ОУ К лен Т ОЛЕ З. 
Inspeclon....................... r. E TET 
Installation А Dee e cw б вань Ld }-17 
а general yeris я exe wie ke nual ее Балак tea sayan UR E EMIT] [1-8] 
Fuel shutoff solenoid (See Solenoids and cylinder shroud panel) 
Fuelisystem; делега! реа ЛУ Tee ааа uar Vp XR Wetted neon 
Fuel transfer pump: 
Assembly: ханмен селк Aub кен нү 3-53 
Disassembly а аа аа РО им d ese een Po К e aa 3-51 
PEU зб іа анна ра О Г Л aQ 
CC 
ШЕ ЫК КО ҮЛҮ ККК оч HD Ia Qu Rep ufa [3-53] 
Installatiori:. «tur pr Reus ka uy а амалмен RR d RO n НО ЕЕ; 3-55 
Removal... as 
Ropa yaa anay кюй ко шоны E [3-53] 
D n Шы a аран ЕШ! 
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Oil base: 
lop ы КОК ОО Г Л О О ОЛО Sau 3-104 
Кец Om 3-103 

Oil bypass valve: 

ASSAY C О Г аа 
e Mom 
Disassemb|y, Т О вн riiit te ООО - 
[MSPOCU s аа ЫҚ СЫНЫ Ы СҰРА ТЛ ОС Т. 
ЫК ККУ Л ОК ГЛ РЕ We a G AG q Reha dnd - 

Oil cooler, депега!...................................................... 

Oil cooler and cylinder air housing: 
en кор о аа аа os aaa 


RemmóVal ОЛКО нана К ЛУ ҮЛ ОЛ УЛУ ЛОК - 
Oil fill and drain line (See Saber gage) 
Oil filter: 


SANE hs. КОЛОС О О О ГО О О О ОГ 
installation. «ie tob О ОК КГК на а О 3-49 
НОЕ ыты haea УОК О ЛЛ ТО ЛТ. 3-49 
Oil filter adapter: 
Assembly ........................................................ 
СІПІП ККК К Г ГК ione lor ie ete ЫЬ 
Есе о ынаа казынада ТГ asd ое nde aga 
GONG КҮЛ ОУУ ind О оа - 
Преп: аа сынай калыкат калалар с пас қалай аа 
Installation .......................................................... 
Кепаха............................................................ 
M P DET 
Oil line: 
ІпэаПайоп......................................................... 3-50 
Вата салі таска жале ака а аа залив аа аа аа а 3-50) 
Oil Pressure switch: 
[ЕЕ БЕ сел ЛУТ аа ана асі 3-49 


ТМ 9-2815-221-34&P 
Раде 


Зәр КККК К quod les ОЛ Л ГОТ Г О 

Oil pressure transmitter: 
ІПӘӘ ANON со ал насадка зла Set ва с іа e Ba iC ee 3-49 
Вата ТТГ YU OE YO UR аа каб 

Oil pump assembly: 
Adjustment гу бана аа зал E Rd e аа ас алқалы қад аласа ан 
ASSEMBI qc О К Г M D 
Cleaning. пов ати нев іль О apay ma нале талаар ba ) 
Disassembly каставай сана аа О с й 
бепега Tu TT 
іпсреспоп.........................2222222.222.1.....0..0.0.000.00....2.4 
hri nav sas залы ы sede вл ел аа Marans вада ака l 
Removal mororo ОЛ О ОЛУ ОО ; 
Вербаіг "UM 3- 


Panels (See Air cleaner adapter) 
Description нн - 
Explanation of ФіМтп5............................................. - 
Federal Supply Code for 

Manufadturer РОМ MÀ 
General Ж О Н К ГГ О Т О В 
HOW tO lOCate... аа ыа азе асы ака ВН А Wa 
li icu PPP - 
National Stock Мотбег.............................................. 
Ваг number ОЧ ce bre С ала ық алады paskaq а а ана - 
Quantity incorporated ипі?........................................... - 
MOONS РЕ ТТТ ЛЛ Зе” 
Source, Maintenance апа Recoverability . ....................... 
Special їпїогтайїоп..................................... 
Unit of Меасиге........................................ 

Physical and technical спагафвгізі............................ 

Pickup cup (See Oil pump assembly) 

Piston assembly (See Connecting rod and piston assembly) 
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INDEX-4 
Page 
0 
Oil base: 
[shin EE 
IH Л a t бр ай і и ООО Л? 
Oil bypass valve: 
КЕШКЕ О К Т 
ШЕПП алкен ын АВ И аы 
Uc ЛОГ Л Г О тақшаны FEE 
ГАШ Mem 33) 
[o e —— ——— — T" 3132 
Ши 
Oil cooler and cylinder air housing: 
ШП SNNT УО О TM 
ГЕШ ЖЛ О О К О О ОТ Г 
НН КОКК Л ЛЛ О Л КОТИК ЕТ. 


Oil fill and drain line (See Saber gage) 
Oil filter: 


С ПРИ РО АК Л О Л О ОО ОЛОТ E 
[Stall atl TET 34 
ОШ КОКУЛ ЛК КУК О Л Л О она аа алақан зов 349 


Oil filter adapter: 


Assembly ‚кыа 

Sm m EM І 

ПЕН ЖОООК УОЛУ О О О О Л С 

Oe EA К ЛОО К TUTTI 

О ОЛО О О О О — I 

Installation ......................... ens 

var 392 

ВАМ НК ЛО ОЛ ОЛО УЛОО Л ООЛУ Л ОТ 393 
Oil line: 

eE айва побила кора нні 

КИК КОК Г Т ЕЕ НЕ ЕЕ Р ЕЕ РЕ 
Oil Pressure switch: 

Installato anann 349 


ТМ 9-2815-221-34&Р 
Раде 


Removal ОК О О О О РН ЕР анін 


Oil pressure transmitter: 


[MSC LET RR c 349 


Oil pump assembly: 
^ni. ЛК О О О О —— — ЕЕ - 
ZEB МОЛ ОУ О Т О К К ОО rh дінің 3; 
СЛЕЯПІП ОЛО О О Л анна 3 
Disassembly тт 77727727... 3. 


Ця з са Ж ШОЛ О К О А. 3 
ЖО ызды assert aera nicer а аванс и аал Быздын, [ 3.100 
БЕ ШӨ Б ЛЛУ О О О ЛК К ОТ 3-105 
ize ШУО К Л аллы УО ООО Л mein TES 3-107 


Р 


Panels (See Air cleaner adapter) 
DESAN а аа ть О ОУ нана 
Explanation of КОМИС а авансы 
Federal Supply Code for 

Manufadure (Р$0М).................,.... кек а cii anb Pn acd 

Generali a ООО T ОО ООО ET | 
Ном И Н E EE A РЕ К КОО О. 
[ШШК ЛЛК Л О О О Г О О О ЕН ЕЕ. 
National Stock Number .... isse Hmmm 
LEUR]: ТТГ аа а аа а ! 
Quantity incorporated ПК. | 
р a a | 
Source, Maintenance and Аесоуегайу..................................... 
Spedal.. INTONATION ОО О ОО О О О ОО О те 
Unit of Меазиге......................... нина 3-8 

Physical and technical спагафегізіб............................................. 

Pickup cup (See Oil pump assembly) 

Piston assembly (See Connecting rod and piston assembly) 
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Page 
EET RR нын КГ КГ кн asna A 
Preparation for disassembly and аззапІу.................................... 2-15 
Push rods (See Cylinder head) 
R 

Rear bearing plate, cleaning... +135 
References, publications iirrainn \-1 
Removal and installation of major сотропепі5............................. 2-15 
Repair parts (See Parts, repair) 
Ring gear (See Flywheel and ring gear) 
Rocker arm 

ШОШ о ОООО. 33 

REMOVAL MI 35 


Rocker arm cover assembly 
Assembly s suposa О О О ао + 
Ch CAMIN ызадан балуанмен бын е инелер ер дер тыла ақылдан ын 
DISASSEMIDY arerioen Л qaqaqa 7 5 
INSPECION: О О О О О О О навана а аа ары 
[їс ЕҤ ОЛО ооа ў. 


3 


[o КО ЛОГ О ————— ынша наь аны - 
RUN-IN procedure woe ees г 


5 


Saber gage, oil fill and drain line 
Installation ee - 
Removal ораны ила ЫНЫ Л ya 5 


on MER TORIO : 


ОГНИ a о дың 1 
есе ао КИ НН КОО А - 
Disassembly ЧО О О аниа 
Inspection рр кнн : 
ШЕ ШИ КУО О ООО О qaa qaa walpa aka - 
Removal ООЛО i К кода кала О на - 


INDEX-5/(INDEX-6 blank) 


ПОС К УО О О ОО Ж 

jq ШКО ГО ЛГ КК ОУУ ОУУ О: 4-15 
Special tools and equipment (See Tools, special) 
ШГЕК ТК Л К ЕЕ ОГ RE nase En bn ca Tea tls - 
Starting ENGINE seed i 
Starting system, general .... isses Henne : 
SE MMM on o nba a бое dba nt К О канавай да валавай 
Supplies, expendable 


ШШ RR T аи каналык ыкы OR ама аван аа 


т 


Technical characteristics (See Physical and technical 
characteristics) 


Tools, special |... a 
йин ИН ОО О О аванс 
THAI Н Emm 
Troubleshooting: 
General instructiOnS P rm - 
ШОШО ООО О О О О О —————Ó ` 


ШЕЙШЕ M Н К О Г Вани - 
|| p —— ———————————— 
Valve Sab INSEL КО О О OR er enl br ee e E ORE o ER - 
ОКИЛ Л О Г aap de аа аа аа 
Valve stem-to-valve guide Сеагапсе............................................... 


үү 


Wiring diagram ОЈ ЕАМ (TM 9-2350-267-20) 
О) BMA (TM 9-2350-256-20) 
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I RECOMMENDED CHANGES T0 EQUIPMENT TECHNICAL PUBLICATIONS 


ОМ ETHMNTGIIWRO NG WTH THIS Pustication? 


THEN...JOT DOWN THE FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS) 
DOPE ABOUT IT ON THIS ET 

FORM, CAREFULLY TEAR (Your mailing address) 

ITOUT. FOLD IT AND DROP 

ITIN THE MAIL. DATE SENT 


PUBLICATION NUMBER PUBLICATION DATE "БАН, E ИЖС, 
кен ngine, Diesel, Industri 
TM 9-2815-221-34&P 11 October 1985 Type models DJEAM and DJBMA 


IN THIS SPACE TELL WHAT IS WRONG 
AND WHAT SHOULD BE DONE ABOUT ІТ: 


BE EXACT PIN-PO NTWHEF TiS 


Procedure in step ¢ should come after 
step F. 


SAMPLE 


ҢА ON” р-р NE 


>RINTED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER SIGN HERE 


John Doe, SSG/3 XX-XXXX 


FORM PREVIOUS EDITIONS P.S.—iF YOUROUTFIT WANTS TO KNOW ABOUT YOUR 
DA: э 2028-2 ARE OBSOLETE. RECOMMENDATION MAKE ^ CARBON COPY OF THIS 
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FILL IN YOUR 
UNIT'S ADORESS 


DEPARTMENT OF THE ARM 


OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE $300 


REVERSE OF DA FORM 2028-2 
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DEPARTMENT OF THE ARMY 
000 314 


Commander 

US Army Tank-Automotiv e Command 
ATTN: AMSTA-MB 

Warren, Michigan 48397-5 000 
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DOPE ABOUT IT ON THIS 


FORM, CAREFULLY TEAR 
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| PUBLICATION NUMBER PUBLICATION DATE name. Diesel: Industrial 
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Wu д ырыл (1985) “Type models DJEAM and DJBMA 
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: PARA- TABLE | ^N? WHAT SHOULD BE DONE ABOUT IT: 
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BEEXA Т РІМ-РОМТ УУНЕІ 
IN THIS SPACE TELL WHAT IS WRONG 


PRINTE] \ME.GR/ :OUTITL NOTELE] 2NENUMBER SION MERE 


FORM PREVIOUS EDITIONS P.$.—IF YOUR ОХИ WANTS TO KNOWABOUT YOUR 
ом «чи.» 2028-2 ARE OBSOLETE. RECOMMENDATION MAKE /\ CARBON COPY OF THIS 
AND ОМЕТ TO YOUR HEADQUARTERS. 


REVERSE OF DA FORM 2028-2 
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DEPARTMENT OF THE ARMY 
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DOPE ABOUTIT ON THIS 

FORM, CAREFULLY TEAR 
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PUBLICATION NUMBER PUBLICATION DATE | PUBLICATION TITLE 


Engine, Diesel, Industrial 
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October 1985 pe models DJEAM and DJBMA 
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IN THIS SPACE TELL WHAT IS WRONG 
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FORM PREVIOUS EDITIONS P.S —IF YOUR OUTFIT WANTS 10 KNOWABOUT YOUN 
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THEN..JOT DO WN THE 
DOPE ABOUTIT ON THIS 
po^, CAREFULLY TEAR 
JT OUT, FOLD ITAND DROP 
ITIN THE MAIL. 


FROM; (PRINT YOUR UNIT'S COMPLETE ADDRESS) 


DATE SENT 


: PUBLICATION NUMBER PUBLICATION DATE ec Jiesel, Ind al 
: | TM 9-2815-221-34&P 11 1985| Engine, Diesel, Industri 
: Өдөр Type models DJE AM and DJBMA 


BE EXACT PIN INTWHE  ITIS 
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FORM PREVIOUS EDITIONS р.5 —IF YOUR OUTFIT WANTS ТО KNOW ABOUT YOUR 
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THE METRIC SYSTEM AND EQUIVALENTS 


1 Centimeter = 10 Millimeters = 0.01 Meters = 0.3937 Inches 
1 Meter = 100 Centimeters = 000 Millimeters = 39.37 Inches 
1 Kilometer = 1000 Meters = 0.621 Miles 


1 Gram = 0.001 Kilograms = 1000 Milligrams = 0.035 Ounces 
1 Kilogram = 1000 Grams = 2.2Lb. 
1 Metric Ton = 1000 Kilograms = 1 Megagram = 1.1 Short Tons 


1 Milliliter = 0.001 Liters = 0.0338 Fluid Ounces 
1 Liter = 1000 Milliliters = 33.82 Fluid Ounces 


APPROXIMATE CONVERSION FACTORS 


TO CHANGE 70 

ІП. нн ee Centimeters 

feet | ,. Meters ..... 

Yards . Meters ....... 

Miles s ‚ Kilometers 

Square Inches .. Square Centimeters ... 
Square Feet .. . Square Meters ..... 
Square Yards .. .. Square Meters ....... 
Square Miles ., ... Square Kilometers . 
Аспа... . Square Hectometers - 
Cubic feet | ‚ Cubic Meters ....... 
Cubic Yards .... . Cubic Meters 

Fluid Ounces .. с Му, 

Pints .......... б Liters 

бшп нн нини Liters ---- 

Gallons Liters 

Qunces ц... 4, Grams ... 

Pounds о... a Kilograms 

Short Tons .. .. Metric Tong ....... 
Pound-Feet о . Newton-Meters . 


.. Жіюразогів ...... 
Miles per Gallon ....... ЕТ 
Miles pet Hour sse 


Kilometers per HOU, нн 
TO CHANGE TO 
Centimeters .................................. inches Less 
Meters ..... Feet .. 
Hees... Yards ...... 
| aa... Mies  ... 
Square Centimeters Square inches 
Square Meters ..... Square Feet 
Square MS ............... Square Yards 
Square Kilometers ... Square Miles. 
Square Hectometers а 6$... 
Cubic Meters ......... m UM 
Cubic Meters ... .. Cubic Yards , 
Milliliters -... Fluid Ounces ............... 
Liters -- Ping ees 
Liters -- .. Quarts і 
Liters .. .. Gallons . 
Grams.. 22. Qunees.... 
Kilograms ‚ Pounds . 
Metric Tons ...... Shon Tons 
Newton-Meters .... .. Pound-Feet 
Kilopascais .............. . Pounds per Square inch... 
Kilometers per Liter .. . Miles per Galion ......... 


Kilometers per Hour... Miles per Hour. 


SQUARE MEASURE 

t Sq. Centimeter = 100 Sq. Millimeters = 0.155 Sq. inches 
154. Meter = 10,000 Sq. Centimeters = 10.76 Sq. Feet 
154. Kilometer = 1,000,000 Sq. Meters = 0.386 Sq. Miles 


1Cu. Centimeter = 1000 Cu. Millimeters = 0.06 Cu. Inches 
1 Cu. Meter = 1,000,000 Cu. Centimeters = 35.31 Cu. Feet 


TEMPERATURE 

Hel °F — 32) = °C 

212° Fahrenheit is equivalent to 100° Celsius 
90° Fahrenheit is equivalent to 32.2° Ceisius 
32° Fahrenheit is equivalent to 0° Celsius 

%% + 32) = °F 


